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ment including all parts and spare parts, except vac- 
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one year from the date of delivery of the equipment to, 
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Government, without delay and at no expense to the 
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obligate the Contractor to make repair or replacement 
of any such defective items unless the defect appears 
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is notified thereof in writing within a reasonable time, 
and the defect is not the result of normal expected 
shelf life deterioration. 


To the extent the equipment, including all parts 
and spare parts, as defined above is of the Contractor's 
design or is of a design selected by the Contractor, it 
is also guaranteed, subject to the foregoing condition, 
against defect in design with the understanding that 
if ten percent (10%) or more of any such said item, 
but not less than two of any such item, of the total 
quantity comprising such item furnished under the 
contract, are found to be defective as to design, such 


item will be conclusively presumed to be of defective 
design and subject to one hundred percent (100%) 
correction or replacement by a suitably redesigned 
item. 


All such defective items will be subject to ultimate 
return to the Contractor. In view of the fact that nor- 
mal activities of the Naval Service may result in the 
use of equipment in such remote portions of the world 
or under such conditions as to preclude the return of 
the defective items for repair or replacement without 
jeopardizing the integrity of Naval communications, 
the exigencies of the Service, therefore, may necessi- 
tate expeditious repair of such items in order to pre- 
vent extended interruption of communications. In 
such cases the return of the defective items for exami- 
nation by the Contractor prior to repair or replace- 
ment will not be mandatory. The report of a responsi- 
ble authority, including details of the conditions 
surrounding the failure, will be acceptable as a basis 
for affecting expeditious adjustment under the pro- 
visions of this contractual guarantee. 


The above one year period will not include any 
portion of time the equipment fails to perform satis- 
factorily due to any such defects, and any items re- 
paired or replaced by the Contractor will be guaran- 
teed anew under this provision. 
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Date of Delivery to Contract Destination .... 


Date of Completion of Installation ... 


Date Placed in Service .... 
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REPORT OF FAILURE 


Report of failure of any part of this equipment, 
during its entire service life, shall be made to the 
Bureau of Ships in accordance with current regula- 
tions using form NAVSHIPS NBS-383 (revised). The 
report shall cover all details of the failure and give 


the date of installation of the equipment. For pro- 
cedure in reporting failures see Chapter 67 of the 
“Bureau of Ships Manual”, or superseding instruc- 
tions. 


ORDERING PARTS 


All requests or requisitions for replacement material 

should include the following data: 

1. Standard Navy stock number or, when order- 
ing from a Marine Corps or Signal Corps supply 
depot, the Signal Corps stock number. 

2. Name and short description of part. 

If the appropriate standard Navy stock number is 


not available, the following shall be specified. 

1. Equipment model or type designation, circuit 
symbol, and item number. 
Name of part and complete description. 
Manufacturer's designation. 
Contractor’s drawing and part number. 
JAN or Navy type number. 
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SAFETY NOTICE 


The attention of officers and operating personnel is 
directed to Chapter 67 of Bureau of Ships Manual 
or superseding instructions on the subject of “Radio- 
Safety Precautions To Be Observed.” 

This equipment employs voltages which are danger- 
ous, and which may be fatal if contacted by operat- 
ing personnel. Extreme caution should be exercised 
when working with the equipment. 

While every practicable safety precaution has been 
incorporated in this equipment, the following rules 
must be strictly observed: 


KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must at all times observe all 
safety regulations. Do not change tubes or make 
adjustments inside equipment with high voltage sup- 
ply on. Under certain conditions dangerous potentials 
may exist in circuits with power controls in the off 
position due to charges retained by capacitors. To 


avoid casualties always remove power and discharge 
and ground circuits prior to touching them. 


DON’T SERVICE OR ADJUST ALONE. 


Under no circumstances should any person reach 
within or enter the enclosure for the purpose of ser- 
vicing or adjusting the equipment without the im- 
mediate presence or assistance of another person ca- 
pable of rendering aid. 


DON’T TAMPER WITH INTERLOCKS. 


Do not depend upon door switches or interlocks 
for protection but always shut down motor generators 
or other power equipment. Under no circumstances 
should any access gate, door or safety interlock switch 
be removed, short circuited, or tampered with in any 
way, by other than authorized maintenance personnel, 
nor should reliance be placed upon the interlock 
switches for removing voltages from the equipment. 


RESUSCITATION 


AN APPROVED POSTER ILLUSTRATING THE 
RULES FOR RESUSCITATION BY THE PRONE 
PRESSURE METHOD SHALL BE PROMINENTLY 
DISPLAYED IN EACH RADIO, RADAR OR 
SONAR ENCLOSURE. POSTERS MAY BE OB- 
TAINED UPON REQUEST TO THE BUREAU OF 
MEDICINE AND SURGERY. 
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SECTION 1 
GENERAL DESCRIPTION 


1, INTRODUCTION. 


This instruction book describes the circuit theory, 
installation, operation and maintenance of Radio Re- 
ceiving Set AN/URR-13A. 


2. DESCRIPTION. 


4, PURPOSE. — Radio Receiving Sec AN/URR-13A 
is designed to provide means for reception of ampli- 
tude modulated (AM) voice and MCW transmission 
in the 225-400 megacycle frequency range. The re- 
ceiver may be used on Naval vessels, at Naval air 
and shore radio stations or at other units of the mili- 
tary establishment. 


b. BASIC PRINCIPLES OF OPERATION. — Radio 
Receiving Set AN/URR-13A is a VHF/UHF super- 
heterodyne type of receiving equipment, designed 
primarily for operation as a pretuned, single-channel, 
crystal-controlled receiver. By employing a suitable 
crystal any channel within the frequency range of the 
receiver may be selected. Provisions are also made 
for continuously variable manual tuning. A single 
tuning control is employed for tuning to any fre- 
quency for either crystal-controlled or manual tuning 
operation. Either one of these two methods of opera- 
tion may be selected by means of the panel-mounted 
CRYSTAL-MANUAL switch. 


Provisions are made for connecting a panoramic 
type radio receiver, to provide a visual picture of the 
received signal. The scanning channel has a band 
width of 600 ke, flat to within 6 db. 


The receiver has a sensitivity of better than 8 
microvolts for a 10-db signal-to-noise ratio. An inter- 
mediate frequency of 18.6 megacycles is employed. 
The balanced push-pull circuit arrangement of the r-f 
amplifier and oscillator-multiplier circuits provides for 
stable operation and freedom from spurious radiation 
from the receiver antenna. 


All power necessary for operation of the equipment 
is obtained from a built-in power supply which can 
be adjusted to operate from a 110-, a 115- or a 120- 
volt, 50-60 cps, single-phase, source. The audio and 
Power source connections to the receiver are filtered 
to limit possible radio-frequency interference. 


c. EQUIPMENT ARRANGEMENT. — Radio Re- 
ceiving Set AN/URR-13A is shown complete in figure 


ORIGINAL 


1-1. It consists of the receiver proper (Radio Receiver 
R-266A/URR-13), a pair of auxiliary angle brackets 
for relay rack mounting, four plugs mating with re- 
ceptacles on the receiver for use on cords to external 
connections, two test cables and two copies of the 
instruction book. The receiver proper consists of a 
panel, frame and chassis assembly housed in a cabinet 
fitted with shock mounts. The equipment may be 
mounted on a bench or other firm horizontal surface, 
or (by attaching brackets) on a standard 19-inch relay 
rack. 


The circuit components are grouped, on a function- 
al basis, into five major sections, namely: the prese- 
lector, IF/AF, power supply, cable filtering and front 
panel sections. The first three sections are assembled 
within the chassis frame, and the front panel section 
is attached to the front of this frame. The cable 
filtering section (Band Suppression Filter F-89/URR- 
13) is mounted against the rear wall of the cabinet, 
The preselector section consists of the r-f amplifier- 
converter and the oscillator-multiplier sub-sections. 
The ganged tuning capacitors in the two sub-sections 
are geared together through a common dial drive as- 
sembly. The receiver is tuned by means of a single 
front-panel tuning control. 


All primary operating controls and the meters are 
mounted on the front panel. The crystal, the fuses 
and those controls which require only periodic change 
for operational adjustment are in panel compartments 
accessible through hinged doors. The locations of the 
panel-mounted controls are shown in figure 4~1. 
Trimmer adjustment controls are readily accessible 
when the chassis assembly is removed from the cabinet. 
Trimmer adjustments in the r-f amplifier and oscilla- 
tor-multiplier sections are accessible through holes lo- 
cated in the casting walls and in the top cover shields 
of the preselector unit. Trimmer adjustments for cir- 
cuits in the i-f section are located at the top (acces- 
sible through holes in the shields) and bottom of the 
i-f transformer assemblies. Cable connections to and 
from the receiver are made to connectors on the under- 
side of the cable filtering section attached to the 
rear of the cabinet. A phone jack is available on the 
front panel. 


The equipment is supplied with full complement 
of tubes and fuses installed. The tube complement is 
summarized in table 1-4. 
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Figure i-2. Front View, Shock Mounts Attached, Relay Rack Mounting 
Brackeis Removed 


BAND SUPPRESSION FILTER 
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Figure 1-3. Rear View (from below) Showing A.C. POWER, SCAN, ANT and 
AUDIO Connectors on Underside of Band Suppression Filter F-89/URR-13 
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Figure 1—6. 


3. DESCRIPTION OF MAJOR SUBASSEMBLIES. 


a. CABINET. — Figure 3-3 is a view into the cabinet 
with the panel-and-chassis assembly removed. It is 
fabricated from an aluminum alloy and finished in 
a gray enamel. Guide rails, located on the bottom of 
the cabinet, permit easy withdrawal of the panel-and- 
chassis assembly. When installed in a standard relay 
rack, the angle brackets used for mounting it are 
attached to the sides of the cabinet and the four 
shock mounts are removed. When the cabinet is 
arranged for table mounting, these brackets are de- 
tached and four shock mounts bolted to the bottom 
of the cabinet in their stead. Ventilation is provided 
through dust filters and louvers on either side of the 
cabinet by means of an internal blower. 


b. FRONT PANEL AND CHASSIS FRAME AS- 
SEMBLY. — An aluminum frame, attached to the 
front panel, mounts the preselector, IF/AF and power 
supply chassis to form a complete chassis assembly. 
See figure 1-4. The panel is finished in a gray enamel 
which blends with the color of the cabinet and is 
fitted with handles to permit withdrawal of the panel- 
and-chassis assembly from the cabinet. A spring stop 


ORIGINAL 
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Chassis with Preselector (Z107) Removed; Left Side View 


mechanism on each side permits nearly complete with- 
drawal of the chassis from the cabinet but prevents 
its falling out due to roll, tilt, shock or vibration. 
When these stop mechanisms are pressed upward by 
the fingers through holes in the bottom of the chassis 
frame, the panel-and-chassis assembly may be com- 
pletely withdrawn. The two hinged doors on either 
side of the front panel are held closed by knurled-head 
spring fasteners. These are released by a half-turn 
to the left giving access to crystals, fuses and the semi- 
fixed controls or adjustments. The locations of these 
and the other paucl-mounted controls and parts are in- 
dicated in figure 41, 


c. PRESELECTOR SECTION (Z107). — The pre- 
selector section is mounted along the left side of the 
chassis frame, as shown in figures 1-4 and 1-5, and 
comprises all parts of the r-f amplifier-converter and 
oscillator-multiplier sections. The r-f amplifier section 
is above the oscillator-multiplier section, and each con- 
sists of an aluminum casting with removable covers. 
The two r-f amplifier stages and the mixer, or first 
detector, are mounted in the r-f amplifier-converter 
section. The basic oscillator, two frequency-doubler 
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stages and a frequency-tripler stage are mounted in 
the oscillator-multiplier section. Partitions in the cast- 
ings provide r-f shielding between stages. 


The five-section signal-frequency tuning capacitor, 
C101, in the r-f amplifier converter section and the 
four-section tuning capacitor, C102, in the oscillator- 
multiplier section are geared together to synchronize 
their rotation. Each of these ganged capacitors con- 
sists of a number of split stator sections, and of as 
many rotor sections mounted on a common metal 
shaft. Wiping contacts ground the shaft to the cast- 
ing wall. The effective rotation of the ganged capaci- 
tors is 85 degrees, and their capacity is maximum 
when the rotor plates are fully meshed with the split- 
stator plates. 


The tuning inductances for the r-f amplifier sec- 
tions, and for the multiplier-tripler section, consist of 
semi-circular strips of invar. The adjustable trimmer 
inductances consist each of two parallel rods and an 
adjustable shorting bar. These inductances, and the 
concentric cylinder type trimmer capacitors, are in- 
tegral parts of the ganged capacitor sections as shown 
in figures 1-9 and 1-10. The tuning capacitors for 
the basic oscillator and for the two doubler stages are 
similar in construction. The oscillator coil is of 
ceramic construction to provide a high degree of 
stability with temperature variations. The doubler 
coils are space-wound solenoids on mica-filled bakelite 
forms. 
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All the tube sockets are mounted directly over the 
related sections of the ganged tuning capacitors to 
reduce lead lengths to a minimum. 


d. DIAL DRIVE ASSEMBLY. — Tuning is ac- 
complished by a smooth and free-running gear train 
mechanism employing spring-loaded gears to insure 
freedom from back-lash. This mechanism provides ar, 
effective 19-to-1 reduction ratio between the tuning 
crank on the front panel and the main drive shaft of 
the preselector, with automatic mechanical stops at 
each end of the range. With this arrangement 19 
complete revolutions of the tuning crank will rotate 
the calibrated dial through 240 degrees, and will 
turn the ganged capacitors through their full 85 de- 
grees of rotation, thereby covering the entire 225-400 
megacycle frequency band of the receiver. 


The main tuning indicator dial is 25 inches in di- 
ameter and is calibrated directly in megacycles. Mark- 
ings appear at each two-megacycle division, with each 
fifth marking indexed, and each tenth marking identi- 
fied with the appropriate frequency numerals. Rotation 
of the tuning crank in a clockwise direction increases 
the frequency. 


The calibrated dial is illuminated by two six-volt 
pilot lamps mounted behind the panel. A DIMMER 
control potentiometer mounted on the dial drive as- 
sembly, behind the front panel, permits control of the 
brilliance of the dial lamps. 
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Figure 1-8. Socket Plate and Shield Assemblies (Z101, Z102, Z103) from 
Oscillator-Multiplier Section of Preselector 


A locking device is included to permit locking the 
tuning drive mechanism at any desired frequency 
setting. 


e. THE IE/AF SECTION. — The IF/AF section of 
the chassis is shown in figures 1-4, 2-GA and 2-6B. 
It is located on the right-hand side of the chassis 
frame, and mounts the circuit parts of the five i-f 
stages, the second detector, the automatic volume 
control circuit (AVC), the silencer and the silencer 
amplifier circuits, the noise limiter circuit and the 
three stages of audio amplification. 


f. POWER SUPPLY SECTION. — The power sup- 
ply section of the chassis, shown in figures 1-4 and 
2-15, is mounted at the rear of the IF/AF section. 
It includes all the circuit parts necessary to provide 
the a-c and d-c voltages required for operation of the 
equipment from a source of 110/115/120 volt, 50-60 
cps, single-phase power. 

The power transformer and the filter parts are 
designed to provide a power supply of reduced size and 
weight in comparison with the power requirements. 
The blower is also mounted on this chassis. 


g. CABLE FILTER ASSEMBLY*.—The cable fil- 
ter assembly appears in figures 1-3, 1-11 and 3-3. It 
contains r-f noise filter circuits for the audio output 
and power input circuits, and provides through connec- 
tions from the receiver proper to the antenna input and 
scan channel output circuit connectors. The filter parts 
are mounted on a base plate which is attached to the 
rear wall of the receiver cabinet by means of snap- 


*Band Suppression Filter F-89/URR-13. 
ORIGINAL 


slide fasteners located on the inside of the cabinet. 
The filter cover when attached to the base plate 
constitutes an r-f shield. The A.C. POWER input, 
AUDIO output, SCAN channel output and AN- 
TENNA transmission line input connectors (P401- 
P404), to which ali external connections except head- 
phones are made, are mounted on the underside of the 
filter assembly on an angle bracket attached to the 
base plate. When the receiver panel-and-chassis as- 
sembly is slid into the cabinet, three connectors 
(plugs) on the rear of the receiver engage mating 
connectors (receptacles) on the rear of the filter base 
plate, establishing connections between the external 
and internal receiver circuits. The filter components 
are made accessible for servicing by removal of the 
filter cover, without removing the filter from the 
receiver cabinet. 


4. ASSOCIATED EQUIPMENT. 


The components and parts described below are not 
supplied with the receiver but are required to complete 
the installation of a type AN/URR-13A radio receiving 
equipment. 


a. ANTENNA. — The antenna to be used with this 
receiver must be designed to have an impedance of 
approximately 50 ohms with characteristics that re- 
sult in good matching with the transmission line over 
the frequency range of 225-400 megacycles. The 
applicable installation plan will indicate the particu- 
Jar type of antenna to be used. 

One rod or ground plane is grounded to the support- 
ing tube and the outer conductor of the coaxial trans- 
mission line. The “line” radiator extending downward 
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is supported by an insulated stud connected to the 
center lead of the antenna. 

6. ANTENNA TRANSMISSION LINE. A co- 
axial transmission line having a characteristic imped- 
ance of about 51 ohms is required for connection 
between the antenna and the receiver. The applicable 
installation drawings indicate the type to be used for 
this purpose. 

ce. SCAN CIRCUIT. — The SCAN connector (J403) 
on the cable filter at the rear of the cabinet can be 
connected to a panoramic type radio-frequency scan- 
ning adapter to provide visual indication of the 
signals being picked up by the receiver. The scanning 
channel has a frequency response which is flat within 
six db over a bandwidth of 600 kilocycles. If scanning 
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equipment is used, a 51-ohm coaxial transmission line 
such as AN type RG-8/U cable should be employed. 
However, no such equipment is supplied with Radio 
Receiving Set AN/URR-13A, and none is required for 
its satisfactory operation as a receiver. The center fre- 
quency of the scan output is 18.6 mc. 


d. PHONES AND SPEAKER. — The audio output 
circuit at the AUDIO receptacle (J402) on the rear 
of the equipment is designed to operate into any load 
impedance between 60 and 600 ohms, and to maintain 
its output voltage constant within three db over this 
impedance range. Audio output is also wired to a 
phone jack on the front panel (J501). Any 600-ohm 
headphones fitted with a Navy type -49109, -49106B 
or -49034 plug can be connected into this jack. 
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Figure 1-9. Ganged Capacitor (C102) from Oscillator-Multiplier 
Section of Preselector 
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BOTTOM VIEW 


Figure 1-10. Ganged Capacitor (C101) from R-f Amplifier 
Section of Preselector 


e. CRYSTALS. — The equipment is designed for 
use with a JAN type CR-24/U crystal in the crystal 
clip in the left-hand front panel compartment. This 
should be in place whether the equipment is operated 
with MANUAL or CRYSTAL controlled tuning. Com- 
plete data on this type of crystal unit are given in 
figure 7-16. 


5. REFERENCE INFORMATION. 


a. REFERENCE DATA. — Pertinent data concern- 
ing Radio Receiving Set AN/URR-13A are given 
below: 


(1) NOMENCLATURE. — Radio Receiving Set 
AN/URR-13A, 


(2) CONTRACT NUMBERS. — NObsr-52051 
and NObsr-52304. 


ORIGINAL 


(3) DATES OF CONTRACTS. — 24 Oct. 1950 
and 12 March 1951. 


(4) CONTRACTOR. — Federal Telephone and 
Radio Corp., 100 Kingsland Rd., Clifton, N. J., U.S.A. 
(Serial Nos. 1-756* & 757-2313**.) 


(5) SUBCONTRACTOR. — The National Co., 
61 Sherman Ave., Malden, Mass. (Serial Nos. 2314- 
3869**.) 


(6) COGNIZANT NAVAL INSPECTOR. — 
AINM, 167 Prospect St., Passaic, N. J. 


(7) NUMBER OF PACKAGES. — Complete 
equipment including equipment repair parts in one 
wood shipping case. (See figure 3-1.) 


*Under contract NObsr-52051 
*%Under contract NObsr-52304 
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(8) TOTAL CUBICAL CONTENTS (CRATED). 
— 12,793 cu. ins. 
(9) TOTAL CUBICAL CONTENTS 
CRATED). — 2824 cu. ins. (Rec’r. only.) 
(10) TOTAL WEIGHT (CRATED). — 166 Ibs. 
(11) TOTAL WEIGHT (UNCRATED). — 57 
Ibs. (Rec’r. only.) 


b, ELECTRICAL CHARACTERISTICS, — The fol- 
lowing is a summary of the electrical characteristics 
of Radio Receiving Set AN/URR-13A. 

(1) FREQUENCY RANGE. — Rated: 225-400 
me; max.: 222.75—404.0 mc. 

(2) TUNING BANDS. — Complete coverage of 
frequency range with 19 consecutive turns of tuning 
control crank. 

(3) NUMBER OF PRESET FREQUENCIES. — 
(a) MANUAL Tuning: None—(b) CRYSTAL Tun- 
ing: One, as determined by crystal unit installed, 
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(4) TYPE OF FREQUENCY CONTROL. — Cry- 
stal-controlled Oscillator (CRYSTAL tuning operation 
only). 

(5) TYPE OF RECEIVER. — Superheterodyne. 

(6) INTERMEDIATE FREQUENCY. — 18.6 
megacycles (center frequency) 2 ke. 

(7) RECEIVER OUTPUT. 

(4) AUDIO CHANNEL OUTPUT (J402), — 
60 milliwatts, max., into a 600-ohm load, with 7% 
max., distortion, or 600 milliwatts, max., into a 60-ohm 
load, with 7% max. distortion. 

(6) PHONE JACK (J501) OUTPUT, — Ap- 
proximately 60 milliwatts max. into a 600-ohm load. 

(c) SCANNING CHANNEL OUTPUT. — 10 
microvolts, min., across a 50-ohm load for a signal in- 
put voltage of 25,v max. 

(8) TYPE OF RECEPTION. — 
modulated signals, primarily voice. 


Amplitude 
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Figure 1-11. 
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Rear View Showing Band Suppression Filter F-89/URR-13, 


with Filter Housing Removed 
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(9) Overall stability of receiver for any selected 
channel in the 225-400 mc range, when operated be- 
tween 110 and 120 volts (T1301 on 115-volt tap), 
between -20°C (-4°F) and +50°C (+122°F) and 
between 30% and 95% humidity: 


Crystal- Free- 
Controlled Running 

For voltage 

variation ....... .. Negligible Negligible 
For temperature ‘ 

variation ...... - +0.009% 20 p/m/°C 
For humidity 

variation ... - 0.009% 30 p/m/% chg. 


(10) CRYSTALS, 


(4) TYPE. — JAN Type CR-24/U. Not sup- 
plied by contractor, 


(6) OSCILLATING FREQUENCY. — Crystal 
frequencies from 20.3000 to 34.8833 me cover 225-400 
mc tuning raage of receiver with total multiplication 
of 12, 

(c) HETERODYNE FREQUENCY RANGE. 
— For 225-400 me reception: 243.6 to 418.6 mc. For 
222.75-404.0 me reception: 241.35 to 422.6 me. 

(11) SILENCER CIRCUIT 
CHARACTERISTICS: 

(a) EFFECTIVE SILENCING RANGE. — Up 
to minimum of 15,000 microvolts input (100% rotation 
of control). 


TABLE 1-1, 
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(b) AUDIO OUTPUT REDUCTION. — up 
to 40 db under standard output conditions. 


(c) TIME CONSTANT OF CIRCUIT. — Less 
than 0.5 second. 


(12) IMPEDANCES: 


(a) ANTENNA INPUT. — 51 ohms. De- 
signed for coaxial antenna transmission line, 
(4) AUDIO CHANNEL OUTPUT: 

1, Nominal — 600 ohms. 

2, Output load range within which output 
voltage variation is less than 3 db for constant input 
adequate to produce output to 1.9 volts (6 milliwatts ) 
at 1000 cps, across a 600-ohm output load — 600-60 
ohms. 

3. Phone Jack — 600 ohms, nominal. 

4. Scan Channel Output — 51 ohms, De- 
signed for coaxial transmission line such as AN type 
RG-8/U. 

(13) ANTENNA SYSTEM. — None supplied. 
An antenna having 51l-ohm terminal impedance is 
recommended. 
(14) POWER SOURCE CHARACTERISTICS: 
(4) VOLTAGE. — 110/115/120 volts, 60 cps, 1 
phase. 
(b) CURRENT REQUIREMENT. — Nominal, 
0.97 amp.; maximum, 1.04 amp. 
(c) POWER. — Nominal, 112 watts; maxi- 
mum, 120 watts. 


EQUIPMENT SUPPLIED 


Overall 
Per Name of Unit Designation Dimensions” 
Equip. 
R-266A/URR-13 
1 Set of four plugs for external cords (See table 3-2) | —~— 
(packed in cloth bag) I 
1 Pair relay rack mounting brackets (See figure 3-7) | 7 
2 Instruction books NAVSHIPS 11 
91535 
1 Repair parts box, containing (See fig. 3-8) 6% 
1 Set equipment repair parts (See parts list 
table 8-4) 
1 Antenna test cable CG-839/U 1 
42" 
1 Power and audio test cable CX-1869/U 4 | 
a DRE 1 


“Unless otherwise stated, dimensions are expressed in inches, volumes in cubie inches and weights in pounds, 
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TABLE 1—2. EQUIPMENT REQUIRED BUT NOT SUPPLIED 


—--——— = 
Quan. F 
Per Name of Unit Designation Required Use Required 


Characteristics 


1 Antenna See appli- | Signal pick-up V-wave, broad band; to 
cable cover 225-400 me fre- 
installation quency range; 50-ohm 
drawing terminal impedence 
As Re- | Antenna transmission line See appli- | Antenna to receiv-| 50-ohm surge impedance; 
quired cable er connection coaxial 

installation 

drawing 
Leach | Crystal units Jan type Crystal control of | ‘xtal=channel freq. + 18.6mq 
Channel CR-24/U tuning caine | hed 
AsRe- | Power cable MCOS-2 Power input from | 2 wires; #18 or larger 
quired 50-60 cps, 110- 

120 v source 

‘AsRe- | Audio output cable TTHFWA-1 | Audio output con-| Twisted shielded pair 
quired nection to inter- 


phone or other 
audio respon- 


sive device 
; ; 
1 Headphones, with cord and plug Navy Type | Listening 600 ohms impedance 
(Navy Type -49034, -49106-B or 49109) -49016 
1 Loudspeaker or other audio responsive device Listening 600 ohms input impedance 
ah 
AsRe- | Scan channel output cable (if panoramic Connection to Coaxial 50-ohm surge im- 


TABLE 1-3. SHIPPING DATA 


Overalt 


Shipping Contents Dimensions" Volume 
3 


Case 
Number Designation 


ene (ie) 
(Est.) 


*Unless otherwise stated, dimensions are expressed in inches, volumes in cubic inches and weights in pounds. 
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6. EQUIPMENT SIMILARITIES. 91270). Ic differs essentially only in respect to: 
Radio Receiving Set AN/URR-13A is identical with 1. Nomenclatures and contractual information. 

Radio Receiving Set AN/URR-13, except that rugged- 2. Security classification (declassified vs re- 

ized equivalents have been substituted for the type stricted). 

GALS tubes (GAL5W) in some units, and for the type 

GAKS tubes (GAKSW) in all units: This instruction, -,/Atfangemen of Table of Replacesble.-Pacrs 

book (NAVSHIPS 91535) is wholly applicable to the P sf : 

earlier equipment and contains all information in- 4. R-£ cable to connector assembly instructions 


cluded in the book for that equipment (NAVSHIPS (augmented ). 


TABLE 1-4, ELECTRON TUBE COMPLEMENT 


Types of Tubes and Quantities of Each Used 


| ] | | 
Tube ° 
Circuit Circuit | 5 = | > 
| Symbols) 3 é Be Oe [haga oR g 2 g q 
| 1 8 3 3.) US | & | $ 3 a 6 r) 
Fe Re Pc | RU AE el nl al red Le | Pee tO ch Pesci eee 2 EL a 
PRESELECTOR (Z107) 

Ne ee ee 

Ist R-F Amplifier vi01 ad | | 

Ist R-F Amplifier v102 1 | 

2nd R-F Amplifier V103 1 | 

2nd R-F Amplifier v104 Li 

Mixer V105A % | 

Mixer V105B % 

Oscillator V106A | 7] | 

Ist Doubler V106B {| 

2nd Doubler | v107A mf | 

2nd Doubler | -v107B A 

Tripler V108 1 | 

Tripler | v109 | 1 | 


RR SS OS OU eS 


IF/AF SECTION 


Ist I-F and Scan v201 
Channel Amplr. | 


2nd I-F Ample. v202 £4 | 

3rd I-F Ample. 203 a | 

4th I-F Amplr. 'V204 1 

5th I-F Amplr. | V205 1 | 

2nd Detector V206A | % 

AVC Diode V206B | | | % 

Noise Limiter Diode | V207A | % | 

Silencer Diode v207B | “% | 


Silencer Ample. 
1st A-F Amplr. v209 | | ae 
nd A-F Amplr. 

A-F Output Amplr. 


POWER SUPPLY SECTION 
r 

| 
} 


Rectifier (+180v) V301 | | 


Regulator (+105v) 302 
Regulator (+150v) 'V303 
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SECTION 2 
THEORY OF OPERATION 


1. GENERAL PRINCIPLES. 


Radio Receiver R-266A/URR-13 is of the superhete- 
rodyne type, designed for either manual tuning or 
crystal-controlled operation over a frequency range 
of 225 to 400 megacycles. The receiver will provide 
audio output to headphones or to an external speaker 
or intercommunication system. Output provisions are 
also included for an external panoramic (r-f sweep) 
adapter, as explained below in paragraph 26 (1). 


As shown in the block diagram, figure 2-1, the 
receiver is basically conventional in most respects. 
Two stages of r-f amplification precede the mixer 
stage. The local injected signal is obtained from an 
oscillator followed by three stages of frequency multi- 
plication. The oscillator functions as either a erystal- 
controlled or self-excited circuit, depending on the 
position of the CRYSTAL-MANUAL switch. The five- 
gang capacitor which tunes the r-f and mixer stages 
is geared to the four-gang capacitor in the oscillator- 
multiplier section to provide single-control tuning. 
All stages in the receiver “front end” are part of a 
compact preselector subassembly. 


The received signal is converted to an intermediate 
frequency of 18.6 mc and amplified by five stages of 
i-f amplification. The signal is then rectified by the 
2nd detector and by the AVC rectifier. The AVC volt- 
age developed is applied to the grids of both r-f am- 
plifiers, the first four i-f amplifiers and the first a-f 
amplifier. The audio output of the 2nd detector passes 
through a series valve type noise limiter (which may 
be by-passed) into the first a-f voltage amplifier. The 
output of this amplifier passes through an a-f band- 
pass filter (Z201), having a pass-band of 350 to 3500 
cps, and through a silencer diode into the second a-f 
amplifier. The amplified audio signal is then applied 
to the a-f output stage, the output of which drives the 
headset or external speaker. Output is also monitored 
by the OUTPUT meter (M502). 


The silencer diode between the band-pass filter and 
second audio amplifier is controlled by the silencer 
amplifier, which permits the diode to conduct when 
a signal is present at the 2nd detector. If no signal 
is present, the diode cuts off, preventing any noise 
from reaching the second audio stage. The noise silen- 
cer may be cut IN or OUT by action of the SILENCER 
switch. 
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2. DETAILED CIRCUIT ANALYSIS. 
a, PRESELECTOR (Z107). 
(1) R-F AMPLIFIER SECTION. 


(4) ANTENNA INPUT. — The antenna input 
circuit of Radio Receiver R-266A/URR-13, having a 
nominal 50-ohm impedance, is to be used with 52-ohm 
coaxial transmission line. The transmission line con- 
nects to the ANT. receptacle (J404), located on the 
bottom of the Band Suppression Filter F-89/URR-13, 
at the rear of the receiver, 


Note 


A male plug (AN type UG-21B/U; P404) 
designed to mate with receptacle J404 is sup- 
plied for attachment to the antenna lead-in 
cable at the time of installation. 


A short piece of coaxial cable in the filter extends 
the antenna transmission line to connector J407, at 
the rear of the filter base plate (figure 3-3). This 
connector, in turn, plugs into coaxial receptacle P101, 
from which the antenna circuit extends to the series 
inductances, L101 and L121, and is coupled by them 
to the input circuit of the first r-f amplifier stage. 

Inductances L101 and L121 form an assembly con- 
sisting of an outer conductor of bent copper tubing, 
with an insulated inner conductor. This arrangement 
serves to transform the unbalanced coaxial input to a 
balanced circuit. 


(6) TUNING CAPACITOR ASSEMBLY. — 
The details of this assembly are shown in figure 1-10. 
The grid and plate circuit of the two r-f amplifier stages 
and the grid circuit of the mixer stage are arranged 
in push-pull, and are tuned by means of a balanced 
type, five-gang capacitor. 

Each section of this capacitor consists of a split- 
stator plate assembly and a rotor plate assembly 
mounted on a ‘common metal shaft. The shaft is 
grounded to the chassis frame by means of wiping con- 
tacts located between the sections. The trimmer in- 
ductances (L103, L104, L107, L108 and L111) and the 
trimmer capacitors (C140-C144) are integral parts of 
the stators and are connected across the split-stator 
plates. The tank circuit inductors (L102, L105, 1106, 
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L109 and L110) are horseshoe-type metal strips. The 
trimmer inductors (figure 7-7) each consists of two 
parallel, round rods connected by a shorting bar. Posi- 
tioning of the shorting bar varies the inductances of 
each coil. The concentric-cylinder type trimmer capaci- 
tors each consists of a metal block mounted on one 
stator section, and a partially threaded rod which ex- 
tends from a bracket on the other stator section into 
the center bore in the block. The block and rod con- 
stitute, respectively, the stator and rotor plates of the 
trimmer capacitor. The capacity of the trimmer is 
varied by turning the rod to adjust the amount of 
projection into the block. An insulating tube in the 
bore of the block serves as the dielectric. 


(c) FIRST R-F AMPLIFIER. — As shown in the 
simplified schematic diagram, figure 2-2, the antenna 
circuit is coupled to the grid input circuit of this 
stage. The grid circuit consists of tank inductance 
1102, trimmer inductance L103, a section of capacitor 
C101, and trimmer capacitor C140. Critical coupling 
is employed at the high end of the band to maintain 
uniform sensitivity over the entire frequency range. 
Two type 9003 tubes, V101 and V102, are operated 
in push-pull. These tubes are remote cut-off pentodes 
to permit employment of AVC. The push-pull arrange- 
ment serves to reduce the Jengths of the connecting 
leads to a minimum and to cancel out spurious radia- 
tion of unwanted signals into the antenna. AVC volt- 
age is applied to the grid circuit of this stage through 
decoupling resistor R101 and the center tap on coil 
L102. A feed-through type r-f by-pass capacitor (C105) 
functions to by-pass the AVC line at this point. This 
capacitor is located in the casting wall. The screen 
yoltage is applied through decoupling resistor R104 
and through screen voltage-dropping resistors R102 
and R103. The 180-volt supply is by-passed to ground 
at this point by capacitor C112, while resistors R102 
and R103 are by-passed by the button-type silver-mica 
citors, CLO4 and C103, respectively. The plate 
cuit is similar in design to the grid circuit and 
consists of basic inductance L105, a section of C101, 
trimmer inductance L104, and trimmer capacitor 
C141. Plate voltage is brought through resistor R104 
to the center tap on coil L105. No appreciable induc- 
tive coupling exists between the plate circuit of the 
first r-f stage and the grid circuit of the second r-f 
stage because coils L105 and L106 are shielded from 
each other by the wall of the casting. Coupling be- 
tween these two stages is accomplished by means of 
capacitors C108 and C109, which are connected di- 
rectly from the plates of the tubes in the first stage 
to the grids of the tubes in the second stage. With 
tubes having a nominal value of transconductance, the 
gain of the first r-f amplifier is approximately 7 db. 
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(d) SECOND R-F AMPLIFIER. — This stage, 
employing tubes V103 and V104 in push-pull, is iden- 
tical in design and in circuit constants to that of 
the first r-f stage (figure 2-2). The tuned grid circuit 
consists of a section of capacitor C101, tank inductor 
1106, trimmer inductor L107, and trimmer capacitor 
C142. The plate circuit consists of a section of capaci- 
tor C101, tank inductor L109, and the trimmers L108 
and C143. AVC voltage is brought to the center tap 
of coil L106 through decoupling resistor R105; the 
AVC line is by-passed to ground by capacitor C113. 
Plate and screen voltages are brought through resistor 
R108; the supply is by-passed to ground at this point 
by capacitor C114, R107 and R106 are screen voltage- 
dropping resistors, which are by-passed by capacitors 
C107 and C106, respectively. The plate voltage is 
brought to the center tap of coil L109. The output of 
the second r-f stage is capacitively coupled to the 
grid circuit of the mixer stage through capacitors 
C110 and C111. No appreciable inductive coupling 
exists between L109 and L110 or L120, since L109 is 
isolated from the mixer grid circuit by the preselector 
casting wall. The r-f gain of the stage is approxi- 
mately 7 db. 


(e) MIXER. — The mixer, or first detector, 
stage employs a JAN type 6J6 dual triode, V105, in a 
push-push arrangement (figure 2-2). The grid circuits 
are connected in push-pull through the resonant cir 
cuit consisting of a section of capacitor C101, tank in- 
ductor L110, trimmer capacitor C144, and trimmer in- 
ductor L111, The plates of the tubes are connected 
in parallel to plate transformer L122. Capacitor C119, 
connected between the plate of the mixer tube and 
ground, serves to tune L122 to resonance at the inter- 
mediate frequency. This capacitor is connected directly 
to ground to provide a low-impedance path for other 
than intermediate frequency r-f currents, With the 
push-push arrangement of the mixer a high order of 
conversion gain is obtained because the push-push 
conversion transconductance is approximately twice 
that of a single converter tube. 


The output of the second r-f stage is coupled to the 
grid circuit of the mixer stage by capacitors C111 and 
C110, while the output of the oscillator-multiplier 
circuit is inductively coupled to the grid circuit of 
the mixer through a coupling loop consisting of coil 
Lil9 and capacitor C135 in the oscillator-multiplier 
unit (figure 2-5), and coil L120 and capacitor Cil8 
on the r-f converter (figure 2-2). This coupling ar- 
rangement maintains the mixer injection voltage more 
uniform over the frequency range of operation. The 
values of capacitors C118 and C135 are so chosen that, 
together with the shunt capacity of the short coaxial 
connecting line and the coupling coils, the loop is ser- 
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ies resonant at a frequency (190 mc) below the low 
end of the band, and parallel resonant at a frequency 
(470 mc) above the high end of the band. Consequent- 
ly, at the low-frequency end, the transfer voltage in- 
duced in the converter input tank is increased while 
at the high end of the band the induced transfer volt- 
age is reduced. If the coupling were not resonant, as 
described above, the induced voltage would tend to 
drop off at the low end and increase at the high end 
of the band, due to the change in Q” of the oscillator- 
multiplier tank circuits. 

The output of the mixer stage is link coupled to the 
grid circuit of the first i-f stage. The type of coupling 
is made necessary by the physical layout of the equip- 
ment. The plate coil of the mixer (L122) is contained 
in the mixer compartment of the r-f amplifier casting, 
while the i-f input transformer (T201) is located on 
the IF/AF chassis. A length of dual conductor r-f 
cable (AN type RG-108/U) joins the secondary wind- 
ing of transformer L122 on the r-f amplifier chassis 
and the primary winding of transformer T201 on the 
IF/AF chassis, thus establishing low impedance in- 
ductive coupling between the two circuits. 

Plate voltage is supplied to the primary of L122 
through resistor R110. Capacitors C115 and C117 by- 
pass the B+ line and R110, respectively. The grids of 
105 are biased by the voltage developed across grid- 
leak resistor R109, which is by-passed by capacitor 
C116. 

(2) OSCILLATOR - MULTIPLIER SECTION. — 
The oscillator-multiplier section generates the local in- 
jection signal 18.6 mc higher in frequency than the 
received signal. The basic oscillator frequency is gen- 
erated in tube V106 and multiplied twelve times in 
the two doublers and one tripler which follow, as 
shown in the simplified schematic diagram, figure 2-5. 
Tuning of the various stages is accomplished by capaci- 
tor C102, which is a four-section capacitor, each section 
being of the split-stator type. The use of split-stator 
capacitors in the balanced tank circuits permits the 
use of a grounded rotor to reduce inter-sectional capaci- 
tance. Rotor grounding is accomplished by wiping con- 
tacts located between the capacitor sections. Since no 
appreciable r-f currents flow through these contacts, 
the inherent noise associated with wiping contacts is 
not present. Capacitor C102 is geared to the five-section 
capacitor C101 to provide single-control tuning of the 
receiver, The trimmer inductances and capacitors util- 
ized in the oscillator-multiplier stages are integral 
parts of the tuning capacitor, similar to those de- 
scribed previously in subparagraph 2 @ (1) (5), this 
section. 
(a) OSCILLATOR-FIRST DOUBLER. — The 
oscillator and first doubler stages utilize a type GL- 
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5670 dual triode (figure 2-5). One half of the tube, 
V106-A, functions as a grounded-grid oscillator. The 
second half of the dual triode, V106-B, is arranged as a 
split-load cathode follower, and serves as both a fre- 
quency doubler and a source of feedback to the os- 
cillator cathode. 

The oscillator functions as a crystal-controlled cir- 
cuit when switch S...? is in the CRYSTAL position. 
The crystal, Y201, is a harmonic-mode type which es- 
tablishes the feedback from the cathode of V106-B 
to the cathode of V106-A. Capacitor C159, in series 
with the crystal, is utilized to resonate the inductance 
of the crystal leads so that zero phase shift exists be- 
tween the two cathodes. 

For manual tuning, the crystal is shorted out by 
switch $203 in the MANUAL position. V106-A then 
functions as a free-running osc‘llator, the frequency 
of which is determined by the setting of tuning capaci- 
tor C102-A. Since the feedback path between the 
cathodes of the two triode sections is not frequency 
selective, the stability of the free-running oscillator 
is not as great as the crystal-controlled circuit. 

On MANUAL tuning the receiver may be operated 
with or without a crystal in the crystal socket. How- 
ever, since the original factory adjustment of the 
receiver was made with a crystal in the socket, it 
follows that dial- calibration will be more accurate, and 
the reserve gain greater, if the receiver is operated in 
this same manner during MANUAL operation in the 
field. In the neighborhood of 400 megacycles the reson- 
ant frequency of the receiver increases approximately 
0.1 percent when the crystal is removed from the 
socket; near 225 megacycles the corresponding increase 
is approximately 0.04 percent. This effect is attributa- 
ble to the fact that there is some capacity between the 
crystal and ground, which also exists effectively be- 
tween the cathodes of the oscillator tubes and ground. 
Removing the crystal from its socket removes this 
capacity and so causes a shift in the frequency of the 
oscillator. 

The oscillator tank circuit consists of variable capaci- 
tor C102-A, trimmer capacitor C148 and coil L114. The 
tank circuit is kept balanced by the use of capacitor 
C121, which equalizes the output capacitance of the 
tube. Resistor R112 tends to suppress spurious oscil- 
lation. Inductance L123 reduces the heater-to-cathode 
capacitive reactance so that the phase shift of the sig- 
nal applied from the cathode of the 1st doubler tube 
to the oscillator cathode is as small as possible, while 
capacitor C160 keeps L123 from shorting the bias de- 
veloped across resistor R111 to ground. Plate voltage 
is fed to the center tap of coil L114 through resistor 
R113 from a 150-volt regulated source; the B+ line 
is by-passed for radio frequency by capacitor C120. 
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The output of the type V106-A oscillator tube is 
coupled to the grid of the first doubler through capaci- 
tor C137. Grid bias for V106-B is provided by the 
voltage drop across cathode resistor R116 and by the 
drop across grid-leak resistor R114, Flate voltage is 
applied through the untuned primary of bifilar-wound 
transformer L115; voltage is obtained from a 150-volt 
regulated source through decoupling resistor R125, 
which is by-passed for radio frequency by capacitor 
C123. 

The first-doubler cathode circuit is not by-passed, so 
that the r-f voltage drop across resistor R116 may be 
fed back to cathode resistor R111. The values of R111 
and R116 are such that the feedback is limited, pre- 
venting oscillations which might occur due to the 
capacity across the crystal holder. 


A test point is provided at the grid of the first 
doubler to measure the d-c bias on the tube. The meas- 
ured voltage is indicative of the amount of drive from 
the oscillator. Resistor R115 and capacitor C122 de- 
couple the grid circuit from the point of measurement. 


(6) SECOND DOUBLER. — The second doub- 
ler stage employs the two sections of the type 6J6 dual 
triode, V107, in a push-push circuit arrangement (fig- 
ure 2-5). The grid circuit is balanced and is tuned 
to the 2nd harmonic of the oscillator frequency. The 
tuned circuit consists of the center-tapped secondary 
winding of transformer L115, a section of the ganged 
capacitor C102 and trimmer capacitor C147. Capacitor 
C126 compensates for the capacitance unbalance to 
ground in the secondary winding of transformer L115. 


The grids are returned through the center tap on 
the secondary of L115 and through resistors R117 and 
R118 to a -3 volt tap on the power supply. This bias 
holding voltage functions to prevent excessive rise 
in plate current if driving voltage is removed. Capaci- 
tors C124 and C125 function to by-pass r-f currents 
around this circuit. A test point, connected to the 
junction of resistors R117 and R118, provides means 
for measuring the second-doubler grid-leak bias, thus 
indicating the relative amount of drive from the first 
doi ber. 

The plates are tied in parallel, untuned coil L116 
constituting the place load. This coil is center-tapped 
to provide a balanced load for coupling to the grids of 
the tripler stage. Capacitor C128 at the ground side of 
coil L116 functions to balance the output capacity of 
the second doubler tubes at the other side of the coil. 
Plate voltage is applied through decoupling resistor 
R119 to the center tap of coil L116. C127 functions as 
an r-f by-pass capacitor. The output of the 2nd doubler 
stage is coupled to the grid circuit of the tripler stage 
V108, by means of capacitors C129 and C130. No ap- 


ORIGINAL 


NAVSHIPS 91535 
AN/URR-13A, 


Section 2 
Paragraph 2 a (2) (a) 


preciable inductive coupling exists between L116 and 
L117, since the two coils are isolated by the preselector 
casting. 

The push-push circuit arrangement reduces the gen- 
eration of odd harmonics. This eliminates the possi- 
bility of resultant spurious signals which might other- 
wise be amplified and radiated by the receiver antenna. 


(c) TRIPLER. — The tripler stage employs 
two type GAK5W pentodes, V108 and V109, in push- 
pull (figure 2-5). The parallel-resonant grid circuit 
consists of coil L117, a section of capacitor C102, and 
trimmer C145, and is tuned to the 4th harmonic of 
the oscillator frequency. The center tap of coil L117 
is returned through resistors R120 and R121 to the 
~3 volt grid-bias tap on the power supply. This bias 
holding voltage functions to prevent excessive plate 
current in the tube if the driving potential is removed. 
The bias holding circuit is by-passed for rf to ground 
by means of capacitors C131 and C132. A tap at the 
junction of resistors R120 and R121 provides a meter- 
ing point for checking the driving voltage applied 
to the grids of the tripler cubes, by measuring the 
grid-leak bias developed across resistor R121. The 
tap is also connected to the ALIGN position of switch 
S201 for alignment purposes, as explained in para- 
graph 2e of this section. 

The plate circuit of the tripler stage is tuned to 
resonance at a frequency three times its grid input fre- 
quency, which results in a plate-circuit output fre- 
quency 18.6 me higher than the receiver incoming sig- 
nal frequency. The tripler plate circuit is a parallel- 
resonant combination of coils L112 and L113, and ca- 
pacitors C102 and C146, Plate and screen voltages are 
applied through resistor R124 to the center tap of 
L113 and the junction of screen-grid-dropping resis- 
tors R122 and R123 respectively. Capacitors C136, 
C133, and C134 provide r-f by-pass to ground, as re- 
quired. 

The output of the tripler stage is inductively coupled 
through coil L119 and capacitor C135 on the oscilla- 
tor-multiplier chassis, and through capacitor C118 and 
coil L120 on the r-f converter chassis, to the grid 
circuit of the mixer stage, as described in paragraph 
2a(1) (e). 


b. 1-F AMPLIFIER STAGES. — The mixer output 
is link-coupled to the receiver i-f section which consists 
of five stages of amplification tuned to the intermedi- 
ate frequency, 18.6 mc. The overall i-f selectivity curve 
is shown in figure 7-6, 

(1) FIRST I-F AND SCAN CHANNEL AMPLI- 
FIER. — A type 6BAG remote cut-off pentode (V201) 
is arranged as a split-load amplifier; the tube func- 
tions as both the first i-f amplifier and as a cathode 
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follower to provide output for a scanning channel in- 
dicator (panoramic adapter). The cathode resistor, 
R202, is not by-passed, so that the r-f voltage developed 
agross it may be utilized as the scanning channel out- 
put (figure 2-7). The scanning output is taken from 
resistor R202, brought through connector P201 on the 
IF/AF chassis to jack J406 on the base plate of the 
cable filter (Band Suppression Filter F-89/URR-13), 
and then routed through a short piece of coaxial cable 
to the SCAN output jack (J403) on the rear of the 
filter. 


The signal from the mixer is applied to the grid of 
V201 through transformer T201. The primary is an 
untuned, low-impedance winding; the secondary is 
tuned and is resistance-loaded to provide a scanning 
bandwidth of 600 ke, flat to within 6 db. AVC volt- 
age is applied to the grid circuit of V201 through 
decoupling resistor R201, which is by-passed by capaci- 
tor C201-A. Screen voltage is obtained from the 105- 
volt regulated source through decoupling resistor 
R203, while the 180-volt plate supply is brought 
through decoupling resistor R204. Resistors R203 and 
R204 are each by-passed by a separate section of capaci- 
tor C202. The i-f output of V201 is coupled to the 
second i-f amplifier by means of transformer T202. 


(2) SECOND, THIRD, FOURTH, AND FIFTH 
I-F AMPLIFIERS. — The simplified schematic dia- 
gram of figure 2-8 is typical of the last four i-f stages. 
Each amplifier utilizes a type 9003 remote cut-off pen- 
tode, with double-tuned transformers used as the inter- 
stage coupling device. All transformers used in the 
i-f section are tuned by means of powdered-iron cores. 
Screen voltage for all tubes is obtained from the 
regulated 105-volt tap on the power supply, and plate 
voltage from the 180-volt tap. Both screen and plate 
voltages are applied through suitably by-passed de- 
coupling resistors. The grid circuits of the second, 
third and fourth i-f amplifiers (V202, V203 and 204) 
are returned to the AVC line through a resistance- 
capacitance decoupling network. AVC is not applied 
to the fifth i-f amplifier (V205) ; instead, terminal No. 
6 of transformer T205 is grounded. Grid bias for V205 
is developed across cathode resistor R217, which is 
by-passed by capacitor C213-A. 


(3) INPUT METER CIRCUIT. — INPUT meter 
M501 is provided to indicate the approximate incom- 
ing signal strength. Ir also serves as an alignment in- 
dicator for the oscillator-multiplier section when switch 
$201 is placed in the ALIGN position. A simplified 
schematic of the meter circuit is shown in figure 2-9. 
One side of meter M501 is connected to terminal No. 3 
of transformer T205 through a low-pass filter consist- 
ing of R212 and C211. The other side of the meter is 
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connected through a similar filter (R213 and C212) 
to the arm of INP. MTR. control R214. Potentiometer 
R214, along with resistors R249 and R305, is in a 
voltage divider network connected between the 180- 
yolt supply and ground. 

With no signal present in the receiver, pentode 
'V204 conducts heavily, causing a voltage drop across 
resistor R216. The INP. MTR. control, R214, is then 
adjusted so that the center-arm potential is equal to 
the potential at terminal No. 3 of transformer T205. 
This results in equal potentials at each side of meter 
M501 and, consequently, no meter indication. When 
a signal is received, the developed AVC voltage in- 
creases the bias on V204, and the reduction in plate 
current decreases the voltage drop across resistor R216. 
Since a voltage difference then exists across the meter 
terminals, an indication is obtained on the meter. 

The INPUT meter functions in the same manner 
when used for alignment purposes. However, the AVC 
voltage is replaced by the tripler grid-leak bias, as 
explained in detail in paragraph 2e, this section. 


ce. SECOND DETECTOR. — A simplified schematic 
diagram of the second detector is shown in figure 
2-10. One half (V206-A )of a type GALSW dual diode 
is used in a conventional diode circuit, I-f transformer 
206 couples the signal from the fifth i-f stage (V205) 
to the detector. Resistors R224, R225 and R226 con- 
stitute the diode load, which is by-passed for radio fre- 
quency by capacitors C216 and C217-A. The audio- 
frequency output, obtained at the junction of resistors 
R224 and R225, is coupled through capacitor C220 to 
the first a-f amplifier grid when noise-limiter switch 
$202 is in the OUT position. 


d, NOISE LIMITER. — When noise-limiter switch 
$202 is in the N.L. (on) position, a series-valve noise 
limiter is placed in the circuit between the second de- 
tector and first audio stage (see figure 2-10). The 
limiter, V207-A, is one half of a GALSW dual triode 
which functions as follows: 

The negative voltage, developed across second de- 
tector resistors R224 and R225, is applied through 
resistor R221 to capacitor C215, building up on this 
capacitor a negative potential equal to the total aver- 
age rectified d-c voltage, as measured between terminal 
No. 6 of T206 and ground. The audio-frequency com- 
ponent of the rectified voltage is taken from the detec- 
tor diode circuit at the junction of resistors R224 and 
R225. The audio-frequency path is then from plate to 
cathode of V207-A, across switch $202, and through 
capacitor C220 to the grid of the Ist audio amplifier 
tube (V209). It will be noted that the cathode of 
'V207-A is at the potential of terminal No. 6 of T206, 
which is more negative than the plate potential of 
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'V207-A because of the voltage divider action of R224 
and R225. Since the diode cathode is at a negative po- 
tential with respect to the plate, current flows from 
plate to cathode and an a-f path is established through 
this tube. In the event that a sharp pulse of noise is 
received the long time constant of R221 and C215 
does not permit capacitor C215 to become charged 
to the high transient voltage. However, terminal No. 
6 of T206 rapidly follows the change, placing the 
plate of V207-A at a more negative potential than 
the cathode, thereby cutting off current flow in the 
tube for the duration of the noise pulse. Consequently, 
the noise pulse does not enter the audio-frequency am- 
plifier circuit. Resistor R226 in the cathode of the 
2nd detector acts as an accelerating circuit to bring 
the noise limiter diode V207-A to the condition of 
non-conduction more quickly, when a noise pulse en- 
ters the receiver. A positive pulse from the cathode 
end of R226 is coupled to the limiter-diode cathode 
through capacitor C215 and resistor R223. Thus, an 
additional positive voltage is initially present at the 
cathode, which aids in cutting off tube V207-A. 


Resistors R219 and R227 form a voltage divider 
across the 105-volt regulated supply, producing a posi- 
tive voltage of approximately one volt. This is applied 
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through resistor R222 to the cathode of V207-A. The 
positive bias is required to balance out the contact 
potential of this tube, permitting operation of the 
diode as a noise limiter on lower levels of noise. By 
normally operating the cathode of V207-A consider- 
ably more negative than the plate, allowance is made 
so that clipping does not occur on modulation peaks 
below a certain level. 


e. AVC RECTIFIER. — One half of a GALSW dual 
diode (V206-B) is utilized in the AVC circuit, which 
is shown in simplified form in figure 2-11. The diode 
is connected as a shunt rectifier across the secondary 
of transformer T206; coupling is accomplished through 
capacitor C218 and capacitors C216 and C217-B in 
series. With switch $210 in the REC. position, the 
diode load consists of resistors R229 and R230. The 
junction of these two resistors is at a potential of three 
volts negative which places the diode plate at this 
same voltage. The three-volt negative potential is de- 
veloped across resistors R230 and R248 by the return 
plate current which flows through them. The cathode 
is connected to the junction of resistors R230 and 
R248, placing it at a potential of approximately two 
volts negative. Thus, AVC delay is provided by the 
resultant one-volt bias. AVC voltage is applied to the 
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r-f amplifiers, the first four i-f amplifiers and the first 
a-f amplifier through resistor R228. Suitable R-C 
decoupling networks are incorporated in the grid cir- 
cuit of each of the controlled stages. The long time 
constant of R228 and C222-A prevents the AVC voltage 
from following rapid variations in carrier level. Capaci- 
tor C221 is a dual r-f by-pass unit. 

The AVC circuit also provides means for indicatiag 
the alignment of the oscillator-multiplier section of 
the receiver. When switch $201 is placed in the ALIGN 
position, the cathode of V206-B is removed from the 
voltage divider across the three-volt bias source and 
is connected to the grid return of the tripler stage 
(V108, V109). Under this condition, the diode load 
consists of resistors R229, R230 and R248 in the diode 
circuit and resistor R121 in the tripler circuit (figure 
2-5). Both cathode and plate are at a negative poten- 
tial of three volts, As the tuned circuits of the oscilla- 
tor, first and second doublers, and tripier grid are 
tuned to resonance, the drive to the tripler circuit 
will increase. The portion of the resultant tripler grid- 
leak bias developed across resistor R12i is applied to 
the AVC diode cathode. Diode current will then flow, 
causing a negative voltage to appear on the AVC bus. 
This, in turn, will cause a reading on INPUT meter 
M501, as explained in paragraph 2b (3). The greater 
the meter deflection, the greater the drive and the grid- 
leak bias at the tripler grid; hence, an indication of 
alignment is obtained. 


f. SILENCER. — The noise silencer (squelch) cir- 
cuit is used to prevent noise from reaching the audio 
section of the receiver in the absence of an incoming 
signal of some predetermined minimum level. A con- 
trolled diode (V207B) between the first and second 
audio stages permits the audio signal to pass during 
conduction, and cuts off the audio signal when it is 
not conducting. The simplified schematic diagram of 
figure 2-12 shows the silencer circuit. Tube V207-B 
is one half of a type GALSW dual diode, and tube 
V208, the silencer amplifier, is a d-c amplifier which 
controls the diode. 

The audio signal is fed to the cathode of V207-B 
from filter Z201 (see figure 2-1) through audio gain 
control R238 and capacitor C225. When the diode 
conducts, the audio signal reaches the second a-f am- 
plifier through capacitor C226. The silencer circuit 
functions when the SILENCER switch ($501) is in 
the IN position. During reception of a signal a nega- 
tive voltage is developed at terminal No. 6 of the i-f 
transformer T206. This voltage is applied, through 
resistor R231, to the grid of the type GAK5W silencer 
amplifier tube, V208, as negative bias. 

An additional bias voltage is applied to the grid of 
tube V208 through resistor R251 for the purpose 


ORIGINAL 


NAVSHIPS 91535 
AN/URR-13A 


Section 2 
Paragraph 2e 


of establishing the threshold of operation of the silen- 
cer tube. This voltage, which is positive in potential, 
is obtained from the regulated 105-volt supply through 
the voltage divider action of resistors R233 and R253. 
it can be adjusted from the front panel by means 
of SILENCER potentiometer R233 located in the right- 
hand compartment. 

When no signal is being received the negative bias 
developed at the second detector is quite low, and, 
without silencing, some noise would be present in the 
audio output of the receiver. The SILENCER control 
potentiometer acts to silence this no-signal noise out- 
put by increasing the positive bias on the grid of tube 
208. This causes tube V208 to draw more plate cur- 
rent and increases the voltage drop across resistor R235, 
thereby making the voltage applied through resistor 
R236 to the plate of the silencer diode (V207B) lower 
than the diode cathode voltage. This stops current 
flow in the diode and prevents the conduction of 
the audio signal through it. 

When an input signal appears, the negative bias 
previously mentioned will increase, thereby reducing 
conduction in the silencer amplifier (V208) and rais- 
ing the plate voltage. This makes the plate of the 
control diode (V207B) sufficiently positive for con- 
duction and the output from the first audio stage is 
then allowed to pass to the second audio amplifier via 
the diode, In this manner noise is prevented from 
reaching the second audio amplifier when no useful 
signal is being received. 

The Jevel at which the silencer tube (V208) re- 
sponds can be adjusted with potentiometer R254, the 
setting of which determines the screen voltage applied 
to that tube. This adjustment is used to compensate 
for possible changes in circuit constants occurring 
when V208 is replaced with a new tube (see para- 
graph 3d of Section 5). The SILENCER switch ($501), 
when thrown to its OFF position, opens the cathode 
circuit of V208, thereby stopping conduction in the 
silencer amplifier tube and rendering the silencer cir- 
cuit inoperative. 


g- AUDIO FREQUENCY CIRCUITS. — The three 
audio amplifier stages are generally conventional. 
Refer to the simplified schematic diagram of these 
circuits, figure 2-13. The first stage is a triode-con- 
nected type GAKSW pentode (V209) subject to AVC. 
Its output is fed through the 350- to 3500-cycle band- 
pass filter (Z201) which discriminates against un- 
desired frequency components but transmits the re- 
quired voice frequencies. The signal passes through 
the a-f level control, R235, and the control diode (de- 
scribed in paragraph f, above) to the grid of the sec- 
ond audio stage (V210). This stage uses a ruggedized 
resistance-coupled pentode (type 6AK5W voltage am- 
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Figure 2—10. 


plifier with an unby-passed cathode-bias resistor. Its 
output drives the final type GAK6 pentode power stage 
(V211) which also operates with an unby-passed cath- 
ode-bias resistor. Feedback is used from the plate of 
the output stage (V211) to the cathode of the preced- 
ing stage (V210) in order to maintain a constant out- 
put voltage characteristic with a variation of out- 
put load impedance, such as would result from the 
plugging in or withdrawing of headphones, etc. 
Audio signal from the amplifier is transmitted, via 
the electrostatically shielded output transformer T207, 
to the required output circuits. The impedance step- 
down of the transformer is 10,000 to 60 and the sec- 
ondary provides balanced output. Signal from the sec- 
ondary is fed via the r-f filter composed of L208, L209, 
€230, and C231 to the OUTPUT meter M502. Similarly 
it is fed via the PHONES gain control (R502) and 
-associated r-f filter (L210, L211, C232, and C233) to 
the headphones jack (J501). A third circuit transmits 
audio output via the connector P301/J405 for external 
use through the output jack J402 located at the rear 
of the cabinet. This line is also filtered against external 
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Simplified Schematic—Second Detector and Noise Limiter 


r-f fields by a combination of chokes (L405, 1406, 
1407, L408) and capacitors (C405, C406, C407, C408). 
This filter is a part of Band Suppression Filter F-89/- 
URR-13. 

For headphones use the front-panel PHONES vol- 
ume control provides an audio level adjustment aux- 
iliary to the main audio level control R238. 


hb. POWER SUPPLY. — A single power transform- 
er (1301) supplies heater power for all tubes and, 
after rectification, high voltage dc for plates and 
screens, as well as a small negative voltage used for 
bias. See the power supply explanatory schematic dia- 
gram, figure 2-14, and the photograph, figure 2-15. 
(1) FILAMENT AND HEATER SUPPLY. — Of 
the four secondary windings of transformer 1301, three 
are for filament or heater power. One provides fila- 
ment power at five volts for the type 5U4G rectifier, 
'V301; a second supplies 6.3 volts for the detector, AVC, 
noise-limiter and noise-silencer diodes V206-A, V206-B, 
'V207-A and V207-B; and a third provides 6.3 volts for 
all other tube heaters. The center-tap of the diode 
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heater secondary is connected to a six-yolt negative 
potential instead of to ground. This bias on the heaters 
minimizes hum, 


(2) PLATE AND SCREEN SUPPLY. — The type 
5U4G rectifier, V301, provides full-wave rectification 
of the high voltage from the fourth transformer sec- 
ondary, which is supplied at +180 volts for plates 
and at -++-105 volts for screens. A separate and regu- 
lated +-150-volt output is provided for use on the 
local oscillator and first doubler stages of the con- 
verter circuit. Filtering is accomplished by capacitors 
C301, C302, C303, and the reactor L301. The in- 
ductance of the coil between terminals No. 1 and No. 
2 is such that it is series-resonant at the ripple fre- 
quency in conjunction with the one-mf capacitor 
C302, and thus provides a low impedance path for 
ripple currents. Hum is therefore minimized. The 35- 
mf input capacitor C301 and output capacitor C308 
are used in the conventional manner. A type OA2 
gaseous regulator tube (V303) is used with the re- 
quired series resistance (R307, R308, R310) to regu- 
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late the 150-vole oscillator supply. The type OB2 
regulator (V302) operates with its series resistance 
(R302, R303, R309, R230, R248, and R301) to regu- 
Jate screen voltage at +105 volts. Plate voltage is 
sufficiently stable without regulation. 


(3) BIAS VOLTAGE. — Biasing voltages are ob- 
tained by operating the negative side of the rectifier 
output at a potential six volts below ground. This 
negative portion of the rectifier output is divided by 
resistors R248, R230 and R301 to provide a three-volt 
negative potential for holding bias. The full six-volt 
negative potential is applied to the heaters of diodes 
206 and V207 to minimize hum. 

(4) PRIMARY CIRCUIT. — The primary of 
power transformer T301 is tapped for operation froma 
110-, 115-, or 120-volt, 50-60 cps a-c line. The power 
supply (and therefore the receiver) is turned on or 
off by the front-panel POWER switch, $502, which 
opens both sides of the input power line, Circuit 
protection is provided by the two fuses, F201 and 
F202, which are in fuse holders mounted inside the 
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Figure 2-11. Simplified Schematic—AVC Rectifier Circuit 
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right-hand front-panel compartment. Line power is 
brought to the power supply via the connector 
P301/J405 from the filter box (Band Suppression Fil- 
ter F-89/URR-13) and input receptacle J401 at the rear 
of the receiver. The circuit is filtered against external 
r-f fields by the two-section filter composed of chokes 
L401, L402, L403, and L404, and capacitors C401, 
C402, C403, and C404. The latter are contained in 
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Band Suppression Filter F-89/URR-13. 


(5) BLOWER AND THERMOSTAT. — The 
blower BL301 is mounted in the power supply section 
and is used to keep the operating temperature inside 
the receiver within satisfactory limits. It is controlled 
by the thermostat $301, which automatically turns on 
the blower whenever the inside ambient temperature 
reaches 60°C. 
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Figure 2-12. Simplified Schematic—Noise Silencer Circuit 
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Figure 2—15. Underside of Power Supply Section 
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Figure 2-16. Simplified Schematic—Band Suppression Filter F-89/URR-13 
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SECTION 3 
INSTALLATION AND INITIAL ADJUSTMENTS 


1. INSTALLATION DRAWINGS. 


A list of drawings useful in connection with the 
installation of the equipment, and reproduced in this 
book, is given in table 3-1 below, together with con- 
tractor’s drawing numbers and instruction book figure 
numbers. 


2. UNPACKING THE EQUIPMENT. 


a, GENERAL. — Each complete Radio Receiving 
Set AN/URR-13A is shipped in a single wooden crate 
with the receiver and accessories in one end and the 
spare parts and spare parts chest in a compartment at 
the other end. The items comprising a complete AN/- 
URR-13A equipment are listed in table 1-1. 


The method of packing the equipment is shown in 
figure 3-1. The receiver is separated from the walls 
of the inner paper carton by suitable paperboard 
spacers, and paperboard collars are used to protect 
the dials on the front of the cabinet and the cable 
filter (Band Suppression Filter F-89/URR-13) on the 
rear. The two angle brackets provided for use when 
the receiver is to be mounted on a relay rack are in- 
serted in the voids of the top spacer, and the four 
connector plugs provided for use on external inter- 
connecting cords are included in a separate cloth bag. 
The two copies of the instruction book are wrapped 


TABLE 3-1. 


Subject of Drawing 


Outline Drawing—Repair Parts Box 
Interunit Connection Diagram 


Block Diagram—Complete Receiver 


R-266A/URR-13 


Wiring Diagram—Receiver Chassis 


Wiring Diagram—Preselector 


Outline Drawing—Radio Receiver R-266A/URR-13 
Outline Drawing—Preselector 


Outline Drawing—Band Suppression Filter F-89/URR-13 


Outline Drawing—Relay Rack Mounting Brackets 


Overall Schematic Diagram—Radio Receiver 


in a separate package which is placed on top of the 
top spacer. 

The inner carton is placed inside a second carton 
and separated from it by a moisture-vapor-proof bar- 
rier. The outer carton is placed inside the larger com- 
partment of the wooden crate and separated from it by 
a water-proof box liner. The moisture-vapor-proof 
barrier and the water-proof box liner are heat sealed 
at the time the equipment is packed for shipment. 


To unpack the equipment: 
(1) Remove the top panel of the crate using a nail 
puller. 
(2) Cut open the water-proof box liner. 


(3) Break sealing tape and open the outer card- 
board carton. 


(4) Cut moisture-vapor-proof barrier between 
outer and inner carton. 


(5) Break sealing tape and open the inner card- 
board carton. 


(6) Lift out instruction books. 

(7) Lift out top paperboard spacer. 

(8) Remove relay rack-mounting brackets from 
void spaces in this piece. 


(9) Locate and remove bag containing four con- 
nectors (P401-P404). 


INSTALLATION DRAWINGS 
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FRJ-27481-3 
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(10) Remove silica gel bags (28) from recesses 
in side paperboard spaces. 


(11) Lift out receiving set. 


(12) Discard paperboard collars protecting front 
and rear of receiver. 


(13) Cut waterproof box liner in smaller com- 
partment of shipping crate. 


(14) Lift out repair parts chest. 


b, RE-INSTALLATION OF RECTIFIER TUBE. — 
The only part removed from its normal location for 
shipment is the large type 5U4G rectifier tube (V301). 
This tube is wrapped in several thicknesses of Kimpak 
batting and placed on the receiver chassis within the 
receiver cabinet. 

To remove the chassis from the cabinet loosen the 
four fasteners in the extreme corners of the front 
panel, by giving each a quarter-turn to the left, and 
pull the chassis forward until the spring-actuated stops 
on the bottoms of the side rails prevent further travel; 
then release these stops (one on each side) by pressing 
them upward and pull the chassis completely out of the 
cabinet (figure 5-1). To remove Band Suppression 
Filter F-89/URR-13 from the rear of the cabinet, reach 
inside the cabinet to the back (see figure 3-3) and 
squeeze together the handles of the pairs of snap-slide 
fasteners located at the top, at the bottom and at each 
side of the rear wall. 


To restore tube V301, loosen the tube clamp (at- 
tached to chassis), if in closed position, by flipping 
toggle; insert the tube, and then tighten the tube 
clamp toggle, using a screwdriver shaft if the space is 
too cramped for the fingers. 


c. MECHANICAL CHECK. — The equipment 
should be inspected for possible damage or disarrange- 
ment during shipment. Check to see that no nuts, 
washers, bits of solder or other foreign particles have 
become lodged where they might cause a short circuit, 
and tighten any screws or nuts which may have worked 
loose. A careful search should also be made for broken 
wires and loose connections since a detailed mechanical 
inspection at this time may save much inconvenience 
in the long run. All mechanical controls should be 
operated in each alternate position, or through their 
full range of travel, in order to detect any bent shafts 
or other evidences of abnormal operation. Also check 
to see that all tubes are well seated in their sockets, 
that all tube shields are firmly in place, and that fuses 
F101 and F102 are in their holders, and the holders in 
place, in the right-hand panel compartment. 
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Note 


The latest approved installation instructions 
should be followed irrespective of the in- 
formation given in this section. 


3. INSTALLATION. 


a. LOCATION OF EQUIPMENT. — In locating 
the receiver consideration should be given to the acces- 
sibility of a suitable source of 110-120-volt, 60-cps 
power, of the antenna lead-in, and of any supple- 
mental equipment which may be employed. It should 
be located where adequate fresh clean air is available 
for ventilation. Also, clearances should be adequate 
to permit removal of the chassis from the cabinet, and 
to permit access to tubes and adjustments in the pre- 
selector without complete removal of the chassis. 


The receiver is shipped with four shock mounts 
attached ready for installation on a table or bench. 
These should be removed and the angle brackets at- 
tached to the cabinet in their stead if the receiver is 
to be installed in a standard relay rack. 


(1) TABLE OR BENCH MOUNTING. — If 
the receiver is to be set up on a bench or table, and 
the installation is to be more than temporary, it should 
be bolted in place. To do this remove the receiver 
chassis from the cabinet, locate the cabinet in the 
desired permanent position and drill four 4g inch 
diameter holes in the bench, in line with the centers 
of the shock mounts. Next drop a 5/16 inch diameter 
bolt through the hollow core of each shock mount and 
the hole in the bench below it, and thread on a nut 
against a suitable washer from the underside. These 
nuts should be drawn up tight, but not tight enough 
to place the shock mounts under compression; then a 
second nut should be added and jammed tight against 
the first to prevent loosening. 

Before dropping the mounting bolts through the 
shock mounts make sure that the phosphor-bronze 
ground strap provided is located in the hollow of one 
of the shock mounts so that the bolt passing through 
that shock mount will also pass through the large hole 
in one end of the strap. The other end of the strap 
should be fastened to the bottom of the cabinet by one 
of the four screws securing the shock mount involved. 


(2) RELAY RACK MOUNTING. — If the 
receiver is to be mounted on a standard relay rack, 
it will be necessary to remove the four shock mounts 
from the bottom of the cabinet and to attach the 
two angle brackets provided to the sides of the cabinet 
(see figures 3-2 and 3-7). The shock mounts can be 
taken off by merely removing the bolts in the corners 
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of their flange plates. The angle brackets are symmetri- 
cal in shape and are attached one to each side of 
the cabinet by means of No. 8-32 x 1% inch long 
Phillip’s head machine screws. Five holes in each 
bracket line up with five tapped holes in each side of 
the cabinet. The required screws will be found thread- 
ed into the tapped holes in the cabinet. Removal of 
the shock mounts will also cause detachment of the 
phosphor-bronze grounding strap which is ordinarily 


NAVSHIPS 91535 
AN/URR-13A 


Section 3 
Paragraph 3 « (2) 


connected between one of the shock-mount mounting 
screws and the 5/16 inch diameter cabinet mounting 
bole which drops through the hollow core of the shock 
mount. This strap will not be needed for relay rack 
mounting, but should be put in safe keeping for pos- 
sible future use. 


6. EXTERNAL CONNECTIONS. — External con- 


nections are made to suitable connectors on the rear 
of Band Suppression Filter F-89/URR-13 on the rear 


Figure 3—2. Front View, Shock Mounts Removed, Relay Rack Mounting 
Brackets Attached 
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of the receiver chassis. Cables for making external 
connections to the receiver are not supplied, but con- 
nectors (plugs) suitable for use with such cables are 
provided. The types and functions of these plugs are 
indicated in figure 3-4, and summarized in table 3-2 
below. 


Procedures for making up cables from coaxial trans- 
mission line and coaxial connectors are shown in fig- 
ures 3-5 and 3-6, 


The plug provided for the power cable (P401) has 
three female contacts, Contacts A and C connect to 
the a-c line and contact B to ground. Pins A and C 
on the 4-contact audio output connector (P402) pro- 
vide a balanced output connection for any audio fre- 
quency load having an impedance between 60 and 600 
ohms. Pin B of this connector is connected to ground, 
and Pin D is unused. 


The ground lug on the back of the band suppression 
filter, between receptacles P403 and P404, should be 
connected to the station ground via a short length of 
copper braiding, not less than 14 inch wide. 


The power input receptacle (J401) is wired to the 
primary of power transformer T301 through the band 
Suppression filter. The primary of this transformer 
is tapped to permit operation of the receiver from a 
60-cps power source of 110, 115 or 120 volts potential 
(see figures 2-15 and 2-14), Terminals 1 and 2 should 
be used for a 110-volt input, terminals 1 and 3 for a 
115-volt input and terminals 1 and 4 for 120 volts. 
In the equipment, as shipped, this transformer is wired 
for 115-volt operation, 
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¢. PREPARATION FOR OPERATION, 
(1) GENERAL. 


(4) If not already in place, insert the crystal 
required for the desired channel of operation in the 
crystal holder in the left-hand compartment of the 
front panel. The correct crystal frequency to be used 
can be determined from this formula: 


Crystal frequency (in mc.) = 
selected channel frequency (in mc.) ++ 18.6 me. 
12 


(4) Connect one end of the a-c Power cable to 
the A.C. POWER receptacle on the rear of the set, 
and the other end to a source of 115-volt, 60-cps power 
(or to a 110-volt or 120-volt source if connection has 
been made to proper tap on primary of transformer 
301, as explained above). 

(c) Connect cable from transfer panel or 
speaker-amplifier to AUDIO receptacle on rear of set, 

(d) Connect antenna lead-in plug to 50-OHM 
ANT. receptacle on rear of set, 

(e) Position the receiver controls as follows: 

CRYSTAL-MANUAL switch $203 (in left compart- 
ment)—in CRYSTAL position. 

N. L. (noise limiter) switch $202 (in rt. compart- 
ment)—in OUT position. 

SILENCER switch $501—in OUT Position. 


A.F, LEVEL control R238 (screwdriver; rt. com- 
Part.)—maximum (full clockwise) position. 


TABLE 3-2. CONNECTORS (PLUGS) SUPPLIED WITH AN/URR-13A 


EQUIPMENT FOR MAKING EXTERNAL CONNECTIONS 


Circuit 
Symbol 
of Mating 


Circuit 
Symbol 


Circuit in Which Used 


of Plug Receptacle with Plug Number) 
P40 401 110-120 v, 60 eps power input MCOS.2 AN-3106-14s-78 4. 
AN-3057-6 


Type Wire 
or Cable to 
be Used 


Plug Type 
(and/or 
FTRC Dwg. 


cable clamp 
(FRE-24367-1-1) 
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402 3402 Audio output to interphone, or other audio TTHEWA-1 AN-3106-14-s-28 + 
listening device(s). AN-3057-6 
cable clamp 
CFRE-24367-1-2) 
P403 5403 50-ohm scan output (to panoramic adapter, if AN Type Navy Type 
used) RG-8/U (—49195) 
-10/U 
[ or RG-10/U | 
P404 J404 50-ohm antenna input AN Type AN Type 


RG-10/U UG-21B/U 
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INITIAL ADJUSTMENTS 


ALIGN-REC. switch $201 (in left compartment) — 
in REC. position. 


PHONES control R502—in position “8”. 


(f) Throw POWER switch $502 to its ON 
position. After about four seconds the neon panel lamp 
marked CRYSTAL (1503) should light indicating that 
the receiver is under crystal control and that plate 
(B+) power is on. If the panel is not illuminated 
properly, use DIMMER control R501 to bring lamps 
1501 and 1502 up to the desired brilliance. After about 
two minutes warm-up time loosen the LOCK knob 
beside the tuning control and proceed to tune for the 
selected channel frequency. 


(2) CRYSTAL CONTROLLED TUNING. 
Rotate the tuning control crank until the selected 


channel frequency appears on the calibrated dial visible 
through the window above, marked MEGACYCLES. 
This frequency will be equal to 12 times the crystal 


AN/URR-13A 


91535 Section 3 


Paragraph 3 ¢ (1) (e) 


output frequency, less 18.6 megacycles. The dial read- 
ing will indicate approximate tuning. With no signal 
coming into the receiver the exact setting is obtained 
by tuning for a maximum reading (maximum "noise”) 
on OUTPUT meter M502. Under this condition IN- 
PUT meter M501 should read zero. If it does not it 
should be so adjusted by means of INP. MTR. potenti- 
ometer R214 in the right-hand compartment. The 
equipment is now ready for operation as a crystal- 
controlled receiver. If desired, SILENCER switch $501 
may now be thrown to its IN position and the 
SILENCER control (R233) knob in the right compart- 
ment adjusted for the desired silencing level. If the 
noise level is excessive when a signal is being received, 
the N.L. switch (S202) in the right-hand compartment 
may be thrown to its IN position. Use of the noise 
limiter circuit will cause a drop of about three db in 
the reading on OUTPUT meter M502. With no signal 
the level indicated on M502 should be between —5db 
and +10 db. 


‘AUDIO OUTPUT FROM 


1207, AND TERMS. ft 
Pee SUP. SECT. 


ata 


115/120 V, 
50-60 CPS INPUT ; 
TO PWR.SUR SECT ' 


ANT. INPUT TO R-F 
AMPLR. SECTION OF 
PRESELECTOR 


SCAN OUTPUT 


i FROM 201 
ri 3 


RECEIVER CHASSIS. 


(-491873) 


PIO! ~ 
= — UG-347/U 


& HOODS(02I4 @ 0105) 


405 


J407 


FILTER F-69/URR- 


(-491875). 


_ UG-348/U 
& HOODS (0403 & 0404) 


Ty 
J402 


AN- 3102-145 7? —— 
(-49194 —\b 


& HOOD (0401) SS 


aa (ad 
v403" GRND. 13404" 
A 
@) 


oe AN-3102-145-2P, 


-UG-58/U (-49470) & 
_/ UG-I77/0 HOOD. 
(0402) 


Ser paix o9) —u6-218/0 
AN-SIOS- 48-78 8 i: 1 —AN-3106-l48-25 & 
ma AN-: -6 CAI 
CLAMP cea || one champ ae 
RG-lovu TTHFWA- I 
A.C. POWER = SOOHMSCAN = SOOHM ANT. AUDIO. 
IN out IN out 
%& J403, 1404 & P403 ON BUSHIPS DWG. RE-49F-167D 
% P404 ON BUSHIPS DWG. RE-49F-402 
Figure 3—4, Locations of Connectors, and of I-f and R-f Cables 
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LACE OR 
TAPE! uy 1” H 1.CUT ARMOR 
END/ ————AS REQUIRED * 4—> BACK 
H 
H 


2. CUT AROUND 
VINYLITE 
CAREFULLY. 

DONT NICK COPPER 

BRAID UNDERNEATH 


BLACK VINYLITE COVER 


fa 3.SLIDE VINYLITE 
a SLEEVE PARTLY 
oie ae OFF, USING IT TO 
io HOLD BRAID TIGHT 
WHILE SOLDERING 


4. TIN EXPOSED 
BRAID USING AS 
LITTLE HEAT AND 
SOLDER AS POSSIBLE 


5.CUT BRAID AS 
SHOWN. 


6. CUT DIELECTRIC AS 
SHOWN, DONT NICK 
INNER CONDUCTOR 


7.TIN END OF 
INNER CONDUCTOR 


B.SLIDE FITTINGS OVER 
END OF CABLE 


IMPORTANT:- AT HOUSING END,- SHOVE CABLE THROUGH 
STUFFING TUBE BEFORE STEP 8 


SOLDER 4 HOLES 


SOLDER 2 SCREW PLUG ALL 
rs THE WAY ON AND 
SOLDER AS SHOWN 


aynuyuyN = 
CLL 


10. SLIDE COUPLING 
NUT OVER PLUG. 
PUSH TAPERED 
SLEEVE AGAINST 
NUT AND TIGHTEN 
SCREW LEAVING 
ENOUGH CLEARANCE 
‘$0 NUT WILL TURN. 


Figure 3—5. Method of Assembling Plug P403 (Navy Type -49195) to AN type 
RG-8/U or RG-10/U Coaxial Transmission Line to Form SCAN Output Cable 
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INSTRUCTIONS FOR ASSEMBLY 
OF AN TYPE UG-2IA/U, UG -2iB/U, UG - 224/U, UG - 22B/U, UG - 23A/U OR UG -23B/U 
CONNECTOR TO AN TYPE RG-i0/U COAXIAL CABLE. 


SS al 
@ Mx3e4AU ® We beM A Liollld 
N 
CABLE CLAMPING PARTS JACK BODY FEMALE CONTACT 
=e 
PLUG BODY MALE CONTACT 


4, SLIDE PART 4#1 OVER ARMOR AND PUSH ARMOR BACK. CUT 
VINYLITE OUTER JACKET OFF, SQUARE AND EVEN, ONE INCH 
FROM END, BEING CAREFUL NOT TO DAMAGE WIRE BRAID, 


2. PUSH WIRE BRAID BACK AND CUT OFF 1/4" OF DIELECTRIC, 
PULL BRAID FORWARD AGAIN AND TAPER INWARD AT END (IF 
NECESSARY FOR REMAINDER OF THIS STEP), SLIDE PART #2 OVER 
VINYLITE JACKET AND FOLLOW WITH PARTS # 3, #4 AND #5, 
MAKING SURE THAT #5 CLEARS ALL BRAID WIRES AND THAT ITS 
INTERNAL SHOULDER RESTS SQUARELY AGAINST END OF JACKET, 


3. UNBRAID ENDS OF WIRE SHIELD AND PULL OUT PARALLEL. THEN 
FOLD THESE BACK OVER PART 4S AND CUT OFF FLUSH WITH 
SHOULDER ON THIS PART, CUT OFF DIELECTRIC AGAIN, THIS TIME 
$0 AS TO LEAVE 5/32” OF DIELECTRIC EXPOSED, CUT SQUARE 
ANO EVEN, BEING CAREFUL NOT TO NICK CENTER CONDUCTOR. CUT 
OFF CENTER CONDUCTOR 3/16" FROM END OF DIELECTRIC AND TIN. 
SOLDER THIS TIP TO MALE OR FEMALE CONTACT. KEEP SOLDER 
AND FLUX OFF OF END OF DIELECTRIC, AND REMOVE EXCESS. 


“ft 
it 


| 


| 
| 


4. INSERT CABLE, AS ASSEMBLED, IN PLUG OR JACK BODY AS FAR 
AS IT WILL GO. PUSH PARTS 44 AND #3 INTO BODY, AND SCREW 
IN PART #2, HOLD BODY WITH WRENCH TO TIGHTEN, USING CARE 
NOT TO LET BODY OR CABLE ROTATE. PULL ARMOR FORWARD 
OVER TAPERED PORTION OF PART #2, CUT OFF EXCESS ARMOR 
AND UNBRAID ENDS FOR A SHORT DISTANCE, BRING PART #1 
FORWARD TO CLAMP ARMOR BETWEEN THE TWO TAPERED SUR — 
FACES, BE CAREFUL THAT LOOSE ENDS OF ARMOR WIRES DO NOT 
EXTEND INTO SCREW THREADS AND JAM. 


NOTE: 
‘AN TYPE MX -364A/U CONNECTORS MUST BE USED WITH APPROVED CABLE. 


Figure 3-6. Method of Assembling Plug P404 (AN Type UG-21B/U) to Coaxial 
Transmission Line (AN Type RG-10/U) to Form Antenna Input Cable 


ORIGINAL 3-7 


INSTALLATION AND 
INITIAL ADJUSTMENTS 


3 Sectien NAVSHIPS 91535 
Paragraph 3 ¢ (2) AN/URR-13A 


Note 


Because a harmonic mode crystal is used to 
control the oscillator circuit, it is possible 
that, at the frequencies mentioned below, 
resonance peaks will be observed at two dif- 
ferent points in the frequency range when 
the receiver is being tuned for a maximum 
indication on the Output meter (M502). 


When tuning to a channel within the fre- 
quency range of 225-233 megacycles, the 
second response would occur at the high fre- 
quency end of the band, between 387 and 400 
megacycles. Conversely, when tuning to a 
channel within the frequency range of 387- 
‘00 megacycles, the second response would 
occur at the low frequency end of the band, 
between 225 and 233 megacycles. 


To prevent incorrect tuning of the receiver in 
the 225-233 and 387-400 megacycle ranges the 
calibrated dial should be set, visually, at the 
approximate frequency of the desired channel, 


3-8 


then the final adjustment made by peaking 
the output meter for maximum noise indica- 
tion, 


(3) MANUALLY CONTROLLED TUNING, — 
To operate the equipment as a continuously variable 
manually tuned receiver throw the CRYSTAL- 
MANUAL switch ($203) in the left-hand compart- 
ment to its MANUAL position. This will cause the 
neon panel lamp marked CRYSTAL (1503) to go out, 
The receiver may now be tuned to any frequency 
within the 225-400 mc range by operation of the single 
tuning control crank, as for crystal-controlled tuning. 
The sensitivity of the receiver is approximately the 
same for either crystal-controlled or manual tuning 
and will be greater than eight microvolts for a 10-db 
signal-to-noise ratio over the entire range, 


(4) SCAN OUTPUT, — This output is used for 
Operation of a panoramic adapter. 

For instructions on the use of such equipment, con- 
sult the manual supplied with it. 
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Outline Drawing—Relay Rack Mounting Brackets 
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Figure 3-8. Outline Drawing—Repair Parts Box 
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7 3 OVER GASKET 


TABLE MOUNTING 


19 OVERALL 


~ RELAY RACK MOUNTING 


NOTE: 


‘es RECEIVER 1S SUPPLIED WITH SHOCK MOUNTS AND RELAY RACK MOUNTING BRACKETS ; SHOCK 


MOUNTS ATTACHED TO CABINET. FOR RELAY RACK MOUNTING, BRACKETS ARE FASTENED TO 
SIDES OF GABINET USING SCREWS ATTACHED TO CABINET. 
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RELAY RAGK MOUNTING BRACKET SCREWS (5) 
4 
Zz 
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18 | 
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MOUNTING BRACKET REMOVE CHASSIS FROM 
CABINET. 
BRACKETS ; SHOCK 
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WEIGHT — 57 POUNDS WITH SHOCK MOUNTS, LESS RELAY RACK MOUNTI! 
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Figure 3—10. Qutline Drawing—Radio Receiver R-266A/URR-12 
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SECTION 4 
OPERATION 


1. PRELIMINARY. 


It is assumed that before being turned over to the 
operating personnel the AN/URR-13A equipment will 
have been installed, and all necessary adjustments made 
according to instructions given in Section 3. It is also 
assumed that those frequencies to which the receiver 
is likely to be tuned will have been determined and 
that suitable crystals for those frequencies will be 
ready at hand (if crystal-controlled tuning is to be 
employed ). 

The operator should be familiar with all controls on 
the panel of the receiver, and in the panel compart- 
ments, and should be able to tune his receiver to any 
channel in the 225-400 megacycle range of the equip- 
ment, 


2. CONTROLS PROVIDED AND THEIR 
LOCATIONS. 

The panel locations of all controls is described in 
Section 1, and illustrated in figure 4-1. The functions 
of all controls are described fully in Section 2, 

In general, the most used controls are recessed in 
the lower part of the central portion of the front 
Panel, while the crystal and little used adjustmears 
are enclosed in the two compartments on either side, 
The input and Output meters, the panel lamp which 
indicates crystal operation, and the viewing window 
for the calibrated tuning indicator are flush with the 
front panel above the recessed section. 

The primary controls are, from ieft to right, the 
tuning crank, and tuning LOCK beside it, the DIM- 
MER control for the tuning indicator lamps, the 
SILENCER IN-OUT switch, the PHONES audio level 
control and the POWER ON-OFF switch. The 
PHONES jack is to the right of all these. 

In the Iuft-hand compartment, from bottom to :op, 
are the crystal holdér, the CRYSTAL-MANUAL 
switch used to transfer from crystal-controlled to 
manually controlled tuning, and, above these, a switch 
to be thrown by maintenance personnel when aligning 
the receiver. 

In the right-hand compartment, from bottom to 
top, are the A.F. LEVEL control used to adjust audio 
level at the AUDIO output connector J402, the 
SILENCER control used to adjust the threshold at 
which automatic noise silencing takes place, the noise 
limiter (N.L.) IN-OUT switch, the fuse-holders for 


40 


fuses F201 and F202 and the INP. MTR. zero adjust- 
ment control. A spare fuse (F203) is mounted in clips 
on the inside of the compartment door, 


3. MODES OF OPERATION. 


a, MANUALLY CONTROLLED TUNING. — 
With manually controlled tuning’ the receiver can 
be tuned continuously over the entire 225-400 mega- 
cycle range in the manner of any standard superhetero- 
dyne receiver. This range is covered by 19 complete 
turns of the tuning crank which stops automatically 
at each end of the tuning range. As the crank is ro- 
tated, the frequency to which the recéiver is tuned is. 
indicated on a calibrated dial which is apparent 
through the viewing window in the Panel above. No 
adjustments other than rotation of the crank are 
necessary, though it may be desirable at times to adjust 
the volume control, or to cut the noise limiter circuit 
in or out. 


. CRYSTAL-CONTROLLED TUNING. —Crystal- 
controlled tuning allows the receiver to be tuned, at 
any given time, to only the channel determined by 
the crystal installed in the crystal holder in the left- 
hand compartment. However, this mode of operation 
has the advantages of stability and freedom from drift, 
and an inherent capacity for sharper tuning. The es- 
sential difference between the two modes of tuning is 
that the oscillator, instead of being a free-running 
oscillator which is made to track with the tuning of 
the incoming r-f signal, is a fixed-frequency oscillator 
whose frequency is controlled by the crystal employed. 


4. OPERATING THE RECEIVER. 
a. PREPARATION FOR OPERATION. 

(1) If not already in place, insert the crystal 
required for the desired channel of operation in the 
crystal holder in the left-hand compartment of the 
front panel. The correct crystal frequency to be used 
can be determined from this formula: 


Crystal frequency (in me.) = 
selected channel frequency (in mc.) + 18.6 me. 
12 


(2) Position the receiver controls as follows: 


CRYSTAL-MANUAL switch $203 (in left compart- 
ment)—in CRYSTAL position. 
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N.L. (noise limiter) switch $202 (in rt. compart- 
ment)—in OUT position. 


SILENCER switch $501—in OUT position. 


A.F. LEVEL control R238 (screwdriver; rt. compart- 
ment)—maximum (full clockwise) position. 


ALIGN-REC, switch $201 (in left compartment)— 
in REC. position. 


PHONES control R502—in position “8”. 


(3) Throw POWER switch $502 to its ON posi- 
tion. After about four seconds the neon panel lamp 
marked CRYSTAL (1503) should light indicating that 
the receiver is under crystal control and that plate 
(B+) power is on. If the panel is not illuminated 
properly, use DIMMER control R501 to bring lamps 
1501 and 1502 up to the desired brilliance. After about 
two minutes warm-up time loosen the LOCK knob 
beside the tuning control and proceed to tune for the 
selected channel frequency. 


b, CRYSTAL-CONTROLLED TUNING. — Ro- 
tate the tuning control crank the selected 
channel frequency appears on the calibrated dial visi- 
ble through the window above, marked MEGACY- 
CLES. This frequency will be equal to 12 times the 
crystal output frequency, less 18.6 megacycles. The dial 
reading will indicate approximate tuning. With no 
signal coming into the receiver the exact setting is 
obtained by tuning for a maximum reading (maximum 
“noise”) on OUTPUT meter M502. Under this no- 
signal condition the INPUT meter M501 should read 
zero, and the level indicated on OUTPUT meter M502 
should be between -5 db and + 10 db. If meter M501 
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does not read zero it should be so adjusted by means of 
INP. MTR. potentiometer R214 in the right-hand 
panel compartment. 


Note 


Because a harmonic mode crystal is used to 
control the oscillator circuit, it is possible 
that, at the frequencies mentioned below, 
resonance peaks will be observed at two dif- 
ferent points in the frequency range when the 
receiver is being tuned for a maximum indica- 
tion on the output meter (M502). 


When tuning to a channel within the fre- 
quency range of 225-233 megacycles, the sec- 
ond response would occur at the high fre- 
quency end of the band between 387 and 400 
megacycles. Conversely, when tuning to a 
channel within the frequency range of 387- 
400 megacycies, the second response would 
occur at the low frequency end of the band, 
between 225 and 233 megacycles. 5 
To prevent incorrect tuning of the receiver 
in the 225-233 and 387-400 megacycle ranges 
the calibrated dial should be set, visually, at 
the approximate frequency of the desired 
channel, then the final adjustment made by 
peaking the output meter for maximum noise 
indication. 


c. SILENCER OPERATION. — If desired, the 
silencer (squelch) circuit may be put into operation 


F201 F202 
XF201  XF202 


xI503, 
1503 ms02 


F203 
| (SPARE) 


TUNER 


R238 


R233 


Fi j 
| UNE | $501 
LOCK 
a i £502 
ns s TUNER R501 R502 
SHOCK MOUNT ASO! ¢101,C102 £503 £504 0501 
E501 
Figure 4—1. Front Panel, Doors Open 
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by throwing the SILENCER switch (S501) to its IN 
position and then adjusting the SILENCER control 
knob (R233) in the right-hand panel compartment for 
the desired silencing level. 


In setting the silencer control extreme care 
should be exercised at all times in order that 
weak signals will not be lost. 


This level should ordinarily be the point where 
“noise” just becomes inaudible under the conditions 
of no signal input, with the A.F. LEVEL control 
(R238) set for maximum and the PHONES control 
(R502) in position #8. Further silencing entails the 
danger of squelching weak signals which might be 
desirable to hear. On the other hand restraint in the 
use of silencing to less than complete silencing of noise, 
in che hope of picking up very weak signals, is useless 
because signals which do not exceed the noise level 
will be unintelligible in any case. Silencing beyond 
the minimum necessary for noise suppression would 
be permissible in the situation where a known signal 
is anticipated, and where that signal is known to be 
strong enough to override the “squelching” effect of 
the silencer circuit. 


4d, NOISE LIMITER CIRCUIT. — If the noise level 
is excessive when a signal is being received, the N.L. 
switch ($202) in the right-hand panel compartment 
may be thrown to its IN position. This circuit acts as 
a noise-peak limiter and is effective in the reduction 
of interference or noise peaks of high intensity and 
short duration. For this reason it may not always be 
effective in limiting commutator hum and similar 
continuous noises, where no large abrupt peaks are 
present, Because the noise limiter circuit may cause 
slight distortion of deeply modulated signals, it should 
be switched off where receiving conditions permit. Use 
of the noise limiter circuit will cause a drop of about 
three db in the reading on OUTPUT meter M502. 


e. MANUALLY CONTROLLED TUNING. — To 
Operate the equipment as a continuously variable man- 
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ually tuned receiver throw the CRYSTAL-MANUAL 
switch (S203) in the left-hand panel compartment to 
its MANUAL position. This will cause the neon panel 
lamp marked CRYSTAL (1503) to go out. 

The receiver may now be tuned to any channel 
frequency within the 225-400 megacycle range by 
operation of the single tuning control crank on the 
front panel. The sensitivity of the receiver is approxi- 
mately the same for either crystal-controlled or manual 
tuning, and will be greater than eight microvolts for 
a 10-db signal-to-noise ratio over the entire range, 


fj. INPUT METER MS50i. — INPUT meter M501 
is used to give an approximate indication of the level, 
in microvolts, of the incoming signal. However, the 
relation between the level of the incoming signal and 
the position of the meter pointer is nonlinear, Further- 
more, this relation will vary with the frequency (chan- 
nel) at which the receiver is operated, and also, 
slightly, between any two R-266A/URR-13 receivers 
operating at the same frequency. It is therefore desira- 
ble that a calibration chart be Prepared correlating 
measured values of signal level with corresponding 
meter readings. A typical chart is shown in table 4-1. 


To prepare such a chart for an individual receiver, 
disconnect the antenna input cable from receptacle 
J404 and substitute the output of an r-f signal genera- 
tor. With known values of input it is only necessary 
to observe the corresponding readings on the meter to 
complete the chart, 


TABLE 4.-1. TYPICAL INPUT METER 
CALIBRATION 


Input (Microvolts) 


Input Meter Reading 
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SECTION 5 
OPERATOR'S MAINTENANCE 


1, GENERAL, 


Although maintenance of a radio equipment is pri- 
marily the responsibility of technical personnel, it is 
nevertheless essential that the operator keep watch 
over his equipment during use in order that minor 
defects may be discovered, and either corrected or 
reported before major trouble develops. 


It is suggested that the routine operational check 
outlined below be made at the beginning of each 
watch, or when operation is resumed after more than 
6-8 hours of idleness. 


2, ROUTINE OPERATIONAL CHECK CHART. 


The checks tabulated in table 5-1 should be made 
hourly during operation, and at the beginning of each 
watch. 


3. EMERGENCY MAINTENANCE. 


a, GENERAL. — In addition to making the routine 
checks outlined above, the operator should be suffici- 
ently familiar with his equipment to be able, in an 
emergency, to rectify minor damage or disarrange- 
ments which might develop during battle or other 
periods of emergency when technical aid is not im- 
mediately available. Since, under such conditions, 
tube and fuse failures will be most likely and 
most frequent causes of trouble, the information in 
the following paragraphs is provided to enable operat- 


TABLE 5-1. 


ing personnel to recognize those symptoms which 
indicate trouble in these components. 


Notice to Operators 


Operators shali not perform any of the fol- 
lowing emergency maintenance procedures 
without proper authorization. 


b. FUSE INFORMATION. —- The two two-ampere, 
type 3AG-2, glass tube fuses located in the right-hand 
panel compartment (F201 and F202) are the only fuses 
used in Radio Receiver R-266A/URR-13. These protect 
the 115-volt, 60-cps primary circuit. If one of these 
blows it should be replaced with one of exactly the 
same rating, and then only after the circuit has been 
checked to make certain that no obvious fault exists, 
The standard Navy stock number for these fuses is 
given in table 8-4. 

A spare fuse (F203) is mounted in clips on the 
inside of the panel compartment door. Additional spare 
fuses should be kept at hand for replacement use. If 
fuse F201 and/or fuse F202 blows following a replace- 
ment, it is possible that the rectifier tube (V301) is 
faulty, and the operator may try replacement of this 
tube. (See paragraph 3 c below.) However, if this fails 
to correct the trouble, further servicing must be en- 
trusted to qualified maintenance personnel. 


ROUTINE OPERATIONAL CHECK CHART 


WHAT TO CHECK 


Dial Lamps 
(1501 and 1502) 


Neon Glow Lamp 
marked CRYSTAL 
(1503) 


HOW TO CHECK 


REMARKS 


Check visually to see that lamps are lighted when DIMMER 
control is rotated to max. clockwise position. 


Check visually to see that lamp glows when CRYSTAL- 
MANUAL switch is in CRYSTAL position. 


Failure of one lamp is fault in lamp. 
Failure of both probably indicates 
power failure. Check fuses, and A.C. 
PWR. input connection (J401/- 
P401). 


Indicates loss of piate voltage. Fail- 
ure of lamp itself very unlikely. 


A reading of between —5 db and 
+10 db on OUTPUT meter indi- 
cates normal operation of receiver. 


Turn A.F. LEVEL control to max. clockwise position and 
throw SILENCER switch to OUT position. OUTPUT 
meter should indicate noise output. 


Receiver Operation 


Loose connections may cause inter- 


mittent operation. 


External Cables and Check connectors at rear of receiver for looseness or inter- 
Connectors mittent connection. 
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V108 V206 V208 V210 


Never replace a fuse with one of higher rating 
unless continued operation of the receiver is 
more important than the probable damage to 
it. If a fuse burns out immediately after re- 
placement, do not make a second replacement 
until the cause of the trouble has been cor- 
rected, 


¢. ELECTRON TUBE INFORMATION. — The 
full complement of electron tubes used in Radio Re- 
ceiver R-266A/URR-13 is given in table 1-4. These 
tubes are all located in either the Preselector unit, or 
in the IF/AF section or the Power supply section of 
the receiver chassis, Their relative locations within 
these areas of the receiver are shown in the tube socket 
diagrams of figures 7-12, 7-14 and 7-13 respectively, 
and in the photographs of figures 1-4, 1-6 and 2-15, 
respectively. 

Access to tubes in the IF/AF section (figures 1-4 
and 7-14) is gained by releasing the four fasteners in 
the corners of the front panel and withdrawing the 
chassis as far as the mechanical stops will permit. 
Access to tubes in the power supply section (figures 
1-6 and 7-13) is gained by releasing these stops in the 
manner shown in figure 5-1 and removing the chassis 
from the cabinet. To gain access to the tubes in the 
Preselector, the shielding covers at the left side of 
the chassis (figures 7-9 and 2-3) must be removed. 
This is best done with the chassis stood on its right 
side. 

If the receiver fails to operate, but the dial lamps 
remain lighted indicating the presence of primary 
power, the cause may be attributable to tube failure. 
Since it will not be known which tube has failed, each 
tube in the receiver should be replaced with a tube 
known to be good (and of the same type) in the 
following order, until the defective one is located: 
first, those in the power supply section; next those in 
the IF/AF section, and finally, those in the preselector 
unit. 


Notes 


1, In the equipment as shipped from the fac- 
tory the tubes listed below are of “rugged- 
ized” construction; the others are not. 


V109 207 209 
“Ruggedized” and “Non-ruggedized” tubes 
are electrically interchangeable, but when 
making replacements the “ruggedized” types 
should be used whenever possible in order 
to maintain the high shock-resistance char- 
acteristic of the equipment. 


2. JAN type 9003 remote cut-off pentodes 
are used in the single-ended circuits of the 2nd, 
3rd, 4th and 5th i-f amplifier stages (V202- 
V205), and also in the push-pull circuits of 
the Ist and 2nd r-f amplifier stages (V101- 
V104). Since either of the latter circuits can 
be operated on a single tube without appreci- 
able distortion, tubes V101 or V102 and V103 
or V104 may be “borrowed” as emergency 
replacements for V202, V203, V204 or V205. 


d. RE-ADJUSTMENT OF SILENCER CIRCUIT 
POTENTIOMETER R254.-— If it should become 
necessary to replace the silencer amplifier tube (V208) 
it will be necessary to check, and if necessary re-adjust, 
the setting of potentiometer R254. Tube 208 and 
potentiometer R254 are both shown in figure 1-4, 
To make the adjustment (after tube replacement is 
completed ) : 

(a) With no incoming signal, tune the receiver 
to the frequency determined by the crystal (R238) in 
the crystal holder. 

(b) Set the A.F. LEVEL control (R238) in the 
right-hand compartment in its maximum (extreme 
clockwise) position. 

(c) Turn the SILENCER control (R233) to its 
extreme left (counterclockwise) position; then re- 
rotate it clockwise until the screwdriver slot is hori- 
zontal. 

(d) Now set potentiometer R254 at the point 
where it causes the noise level reading on OUTPUT 
meter M502 to drop about two db below the maximum. 

(e) With R254 so adjusted, rotation of the 
SILENCER control to the left will eliminate all silenc- 
ing (squelch) effect, while rotating it to the right 
should increase it to any level required. 
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DEPRESS STOP ON BOTTOM OF 
CHASSIS WITH INDEX FINGER 


Figure 5—1. Right Side Detail Showing Method of Removal of Chassis 
from Cabinet 
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SECTION 6 
PREVENTIVE MAINTENANCE 


1. GENERAL, 


While the AN/URR-13A equipment has been de- 
signed and built to give as continuous and trouble- 
free operation as possible, a certain amount of wear 
and deterioration must be expected in any apparatus 
of this nature. If detected and corrected at an early 
stage, trouble from these causes can be minimized, but 
if nothing is done until trouble actually occurs, a 
serious shut-down may be necessary at a time when 
use of the equipment is most needed, 


Since wear and deterioration, though they represent 
potential trouble, are not always evident in themselves, 
it is essential to continued trouble-free operation that 
certain vital points be inspected periodically, and that 
necessary replacements and adjustments be made when 
discovered. Such systematic inspection and adjustment 
will insure consistent operation, and will increase the 
efficiency and life of the equipment. 

A practical working schedule is outlined below. 
However, it may be found desirable to modify this 
schedule as experience dictates, since the exact inter- 
vals at which certain maintenance procedures must be 
performed will be determined by such factors as the 
operating schedule of the station or ship and prevailing 
atmospheric conditions. 


2. OVERALL INSPECTION. 


An overall inspection of the equipment is recom- 
mended as a Precautionary measure immediately be- 
fore being put into service, and thereafter at monthly 
intervals. 


Such an inspection involves a complete examination 
of electrical wiring and mechanical details, and of 
general electrical and mechanical operation. Also any 
cleaning necessary to remove accumulated dirt. 

Suggested routines for periodic electrical and 
mechanical inspection are given in the routine main- 
tenance check charts shown at the end of this section. 


Note 


To gain access to the wiring and components 
release the four fasteners in the corners of 
the front panel and withdraw the chassis as 
far as the mechanical stops will permit, then 


6-0 


release the stops as shown in figure 5-1 and 
remove the chassis from the cabinet, 


3. ROUTINE MAINTENANCE CHECK CHARTS, 


SAFETY NOTICES 


THE ATTENTION OF MAINTENANCE 
PERSONNEL IS INVITED TO THE RE- 
QUIREMENTS OF CHAPTER 67 OF THE 
“BUREAU OF SHIPS MANUAL,” OF THE 
LATEST ISSUE. PERSONNEL ARE ALSO 
REQUESTED TO READ THE SAFETY 
INSTRUCTIONS INCLUDED IN THE 
FRONT MATTER FOR THIS BOOK, 


4. LUBRICATION. 


No part of Radio Receiving Set AN/URR-13A will 
require lubrication at any time as a preventive measure 
against damage to the equipment. However, a coat of 
Navy Spec. 14-L-3 ball and roller bearing lubricant*, 
applied to the tops of the guide rails on either side 
of the cabinet (figure 3-3) every three or four months, 
will facilitate removal of the chassis from the cabinet, 
and its reinsertion. This same grease can be applied 
sparingly to the alignment pins at the rear of the 
cabinet and to the four Simmons fasteners which secure 
the chassis in the cabinet. 

Also, if operation of the dial drive mechanism be- 
comes sluggish due to accumulated dust and grit in 
the gears, it may be advisable to clean and relubricate 
the gears as explained in figure 6-1. To clean the gears 
use a small brush generously charged with catbon 
tetrachloride, and start with the top gear and work 
down. To relubricate apply a coating of the above 
mentioned lubricant to the teeth of the accessible 
gears, using a small camel hair brush. 


5. RE-TROPICALIZATION. 


In manufacture, the AN/URR-13A equipments are 
not tropicalized as complete assemblies, but instead 
use is made of materials and parts which are either 
inherently moisture and fungus resistant, or which 


*When ordering, refer to standard Navy stock number 
‘W14-L-84-900 for 1 Ib can, or W14-L-84-910 for 5 Ib can. 
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have been tropicalized individually prior to assembly ized parts and the overall resistance of the equipment 
in the receiver. Since the repair parts provided are to moisture and fungus should be unaffected. The 
identical with the Parts used in the equipment, pre- terminal boards in the AN/URR-13A equipment are 
tropicalized parts will be replaced with pre-tropical- made of glass-bonded melanine. 


TABLE 6-1. ROUTINE MAINTENANCE CHECK CHART 


PROCEDURE 


MONTHLY 


Chassis Remove chassis from case and inspect for loose parts 


or leads, and for parts damaged due to overheating. 


Tighten all loose screws, and 
all screws on terminal strips, 


Check all components show- 
ing distress for deviation from 
design values, and replace if 
necessary; also check circuits 
involved, 
tog 
Receiver sensitivity and reserve Check as outlined in Section 7, Corrective Maintenance | If sensitivity or reserve gain is 
gain low receiver will require tube 
replacement or alignment as 
outlined in Section 7, 

Cables and connectors ir cables and examine insulation for possible dam- | If dirt or Srease is present on 
age. Examine cable connectors for loose, bent or contacts, clean with carbon 
dirty contacts; also for damaged threads and loose tetrachloride. 
cable clamp screws. 

te 
Front panel and sub-panel con- | Check for looseness of switch and control mounting | Tighten loose nuts, replace miss- 
trols, switches, knobs, etc, nuts..Check for missing or loose knobs. ing knobs and tighten loose 
knobs. A Bristol set-screw key 
for tightening knob set-screws 
is mounted at the rear of sub. 
| panel. 

Blower operation Check blower operation by closing contacts of thermo- | If closing of contacts fails to 
Static switch S301 (on rear of chassis behind pre- start blower check connec- 
selector). This can be done mechanically by probing tions to blower and blower 
the switch with an insulated rod when the receiver capacitor. If necessary to re- 
is connected up for bench testing. (Paragraph 4b Place blower, follow removal 
and figs. 7-2 and 7-3 of Section 7.) instructions given in para- 

graph 5. of Section 7, 
=i Es 

Electron tubes Check all electron tubes in a mutual-transconductance When making tube replace- 
type tube tester. Replace any tube having a trans- ments, the “ruggedized” mod- 
conductance value of less than 75 Percent of normal. els of all types should be used 

whenever possible. 
QUARTERLY 
“Remove-filter-units from inside of cabinet by sliding | If-units~are clogged-with dust, 


the type snap-slide-fasteners and i clean—with’ gasoline and re. 


charge—with-SAE #20 ‘oil, 


inspect. 


SEMI-ANNUALLY 


A small paint brush may be 
used to remove dirt from tube 
sockets, etc. It will be neces- 
sary to use a compressed air 
hose to remove dirt from pre- 
selector housing and capacitor 
plates, 


ORIGINAL 
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Receiver chassis and cabinet Inspect receiver chassis, top and bottom for loose parts, 
assemblies and chassis assembly screws. Inspect for 
dire on tube sockets and in the preselector housing, 
Inspect cabinet for loose mounting screws on track 
slides and shock mounts. Check for damage to parts 


due to overheating, etc. 
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TABLE 6—1. ROUTINE MAINTENANCE CHECK CHART (Cont'd) 


WHAT TO CHECK HOW TO CHECK PROCEDURE 


Dial drive mechanism Observe smoothness of dial operation, and inspect the | If operation of the dial drive 
gears in the drive mechanism visually for evidence | indicates that the gears are 
of grit and dirt in the teeth. sticky or binding, clean the 

mechanism with carbon tetra- 


chloride and relubricate with 
Navy-type 14-L-3, grade I, 
medium, ball bearing lubri- 
cant, as explained in figure 
61. 
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a 


FAILURE REPORTS 


A FAILURE REPORT must be filled out for of failure and attach 


an extra piece of paper 


the failure of any part of the equipment if necessary, 
whether caused by defective or worn parts, The purpose of this Teport is to inform BU- 
improper operation, or external influences, It SHIPS of the cause and rate of failures. The 
should be made on Failure Report, form NBS- information is used by the Bureau in the design 
383, which has been designed to simplify this of future equipment and in the maintenance of 
requirement, The card must be filled out and adequate supplies to keep the present equip- 
forwarded to BUSHIPS in the franked envelope ment going. The cards you send in, together 
which is provided. Full instructions are to be with those from hundreds of other ships, fur- 
found on each card, nish a store of information permitting the 
Bureau to keep in touch with the performance 
Use great care in filling the card out to make of the equipment of your ship and all other 

certain it carries adequate information. For ships of the 
example, under “Circuit Symbol” use the This report is not a requisition. You must re- 
Proper circuit identification ‘taken from the quest the replacement of parts through your 

schematic drawings, such as T-803, in the case Officer-in-Ch: ge in the usual manner. 

of a transformer, or R-207, for a resistor. Do Make certain you have a supply of Failure 
not substitute brevity for clarity, Use the back Report cards and envelopes on board, They 


of the card to completely describe the cause may be obtained from the nearest dis- 
f trict mublications and nrinting office. 
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SECTION 7 
CORRECTIVE MAINTENANCE 


1. INTRODUCTION. 


Corrective maintenance covers that phase of the 
care of the equipment which deals with the location 
and correction of trouble which has already occurred, 
and which is beyond the province of the operator 
to attempt to correct. For this work it is assumed 
that technical personnel with radio training are avail- 
able. 


SAFETY NOTICES 


THE ATTENTION OF MAINTENANCE 
PERSONNEL IS INVITED TO THE RE- 
QUIREMENTS OF CHAPTER 67 OF THE 
“BUREAU OF SHIPS MANUAL”, OF THE 
LATEST ISSUE. PERSONNEL ARE ALSO 
REQUESTED TO READ THE SAFETY IN- 
STRUCTIONS INCLUDED IN THE 
FRONT MATTER FOR THIS BOOK. 


2. TROUBLE SHOOTING. 


a. GENERAL. — When properly installed any ir- 
regularities which occur in the performance of the 
equipment will be attributable either to misadjustment 
of one or more of the controls, or to the failure of 
some part. 

In most cases it will be possible to localize a par- 
ticular fault from the general nature of the trouble 
encountered. Faulty or abnormal action of a particular 
control will often indicate the particular section of 
the receiver, and the specific portion of the circuit in 
which the trouble lies. Reference to the schematic 
diagram of figure 7-17, and to the functional dia- 
grams of figures 2-2, 2-5, 2-7 through 2-13, 2-14 and 
2-16 will aid in localizing particular faults. 


6. TROUBLE-SHOOTING CHARTS. — In tracing 
faults an orderly and systematic procedure should be 
followed. The trouble-shooting chart shown in table 
7-4 gives the symptoms of troubles commonly en- 
countered in the left-hand column, the possible causes 
of these symptoms in the middle column and suggested 
corrective measures in the right-hand column. 


c. VOLTAGE AND RESISTANCE MEASURE- 
MENTS. — The values of voltage and resistance from 
each tube socket terminal to ground, and/or other 
significant points, are summarized in table 7-5. 


ORIGINAL 


Similar values measured from terminal board ter- 
minals to ground, and/or other significant points, are 
given in table 7-6. 

Because it is not feasible to take voltage and re- 
sistance readings in the preselector while the receiver 
is operative, alternate significant voltage measure- 
ments are shown in figure 7-15. 

The conditions under which the above measure- 
ments were made were: line voltage, 115 volts, 60 cps; 
receiver tuned to 300 megacycles; ALIGN-REC switch 
in REC position; SILENCER switch in OUT position, 
and N.L. switch in OUT position. The measurements 
were made with an electronic multimeter such as 
Multimeter ME-25/U, Navy Model OBQ series, or 
equivalent. Resistance measurements were made with 
the power connector disconnected. 


Values of voltage and resistance as measured in the 
equipment should be within +20 percent of those 
given in the tables. 


d, ACCESS TO WIRING AND COMPONENTS. — 
To gain access to the wiring and components, release 
the four fasteners in the corners of the front panel 
and withdraw the chassis as far as the mechanical 
stops will permit; then release the stops as shown in 
figure 5-1 and remove the chassis from the cabinet. 

If the receiver is to be operated while removed 
from the cabinet, the cable filter unit (Band Suppres- 
sion Filter F-89/URR-13) should be removed from the 
rear of the cabinet by disengaging the snap-slide fas- 
teners as shown in figure 3-3, and then plugged into 
the rear of the receiver chassis. Since the filter unit 
must be removed through the front of the cabinet, 
care should be taken not to damage the connectors. 
Finally reconnect the antenna and audio-power cables. 

Where installation wiring is too short to permit 
removal of the cable filter unit, the extension test 
cables should be connected to the front of the cable 
filter unit and to the rear of the receiver chassis as 
shown in figure 7-1. 


3. ELECTRON TUBE INFORMATION. 


a, TUBE DATA. — The full complement of elec- 
tron tubes used in Radio Receiver R-266A/URR-13 is 
given in table 1-4. These tubes are all located in either 
the preselector section, in the IF/AF section or the 
power supply section of the receiver chassis. Their 
relative locations within these areas of the receiver are 
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shown in the tube socket diagrams of figures 7-12, 
7-14, and 7-13, respectively, and in the photographs 
of figures 1-4, 1-6 and 2-3, respectively. 

Voltage and resistance measurements between each 
pin of each tube and ground, or other significant 
point, are given in table 7-5. 

The rated operating characteristics of each type of 
tube employed are listed in table 7-7. Physical dimen- 
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sions and characteristic curves are not given because 
this information is readily available, if ever needed, in 
standard commercial catalogs. 

b, TUBE CHECKING. — Access to the tubes in the 
IF/AF section (figures 1-4 and 7-14) is gained by 
releasing the four fasteners in the corners of the front 
panel and withdrawing the chassis as far as the 
mechanical stops will permit. Access to tubes in the 
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power supply section (figures 1-6 and 7-13) is gained 
by releasing these stops in the manner shown in figure 
5-1 and removing the chassis from the cabinet. 
To gain access to the tubes in the preselector, the 
shielding covers at the left side of the chassis (figures 
7-9 and 2-3) must be removed. This is most conveni- 
ently done with the chassis standing on its right side. 


TUBE REPLACEMENT NOTICE 


All tubes of a given type supplied with the 
equipment shall be consumed prior to em- 
ployment of tubes from general stock. 


If the receiver fails to operate, but the dial lamps 
remain lighted indicating the presence of primary 
power, the cause is probably attributable to tube fail- 
ure. Since it will not be known which tube has failed, 
each tube in the receiver should be replaced with a 
tube known to be good (and of the same type) in the 
following order, until the defective one is located: first 
those in the power supply section; next those in the 
IF/AF section, and finally, those in the preselector. 


Notes 


1. In the equipment as shipped from the fac- 
tory the tubes listed below are of “Rugged- 
ized” construction; the others are not. 


GAKSW OALSW OAKSW OAKSW 
V108 V206 V208 v210 
V109, 207 V209 


“Ruggedized’ and “Non-ruggedized™ tubes 
are ¢lectrically interchangeable, but when 
making replacements the “ruggedized” types 
should be used whenever possible in order to 
maintain the high shock-resistance character- 
istic of the equipment. 


2. JAIN type 9003 remote cut-off pentodes 
are used in the single-ended circuits of the 
2nd, 3rd, 4th and 5th i-f amplifier stages 
(V202-V205), and also in the push-pull cir- 
cuits jof the Ist and 2nd r-f amplifier stages 
(V101-V104). Since either of the latter cir- 
cuits Can be operated on a single tube without 
appreciable distortion, tubes V101 or V102 
and V103 or V104 may be “borrowed” as 
emergency replacements for V202, V203, 
V204 or V205. 


4. SENSITIVITY CHECK. 


a. GENERAL. — The following procedure for 
checking the sensitivity of the receiver is provided so 
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that the technician can determine whether or not re- 
alignment is necessary. 


The procedure outlined is one which does not em- 
ploy a signal generator, but instead makes use of tube 
noise as an indication of sensitivity. This method has 
been selected because the frequency modulation in- 
herent in all common types of signal generator operat- 
ing in the 225-400 mc range makes the sensitivity 
appear to be greater than it actually is. The rated 
sensitivity of Radio Receiver R-266A/URR-13 is great- 
er than eight microvolts (paragraph 3¢ of Section 4) 
for a 10-db signal-to-noise ratio on the output when 
the carrier is 30 percent modulated with a 1000-cps 
tone. Checked with any ordinary signal generator this 


sensitivity might appear to be better than four micro- 
volts. 


b. TYPICAL OVERALL SENSITIVITY. 


(1) The conditions for making this test are as 
follows: 


(a) CRYSTAL-MANUAL switch $203 (in left 
compartment) in MANUAL position. 


(b) N.L. (noise limiter) switch $202 (in right 
compartment) in OUT position, 


(c) SILENCER switch $501 in OUT position. 


(d) A.F. LEVEL control R238 (screwdriver ad- 
justment in right compartment) in maximum (full 
clockwise) position, 


(e) ALIGN-REC switch $201 (in left compart: 
ment) in REC position. 


(f) Antenna input (50-OHM ANT) connector 
Ji04/P404 disconnected. 


(g) 115-volt, 60-cps line voltage connected at 
A.C. POWER IN connector J401/P401. 


(2) Listed below are typical output levels to be 
expected (meter M502) from a properly aligned and 
adjusted receiver for a variety of frequencies in the 
range from 225 me to 400 mc. These values may vary 
£5 db. 


Carrier Fre. Output Level Carrier Free Output Level 

quency in me in dh quency in me in db 
225 0 320 -2 
230 +2 340 -2 
240 +1 360 -1 
260 0 380 0 
280 0 395 +2 
300 -1 400 +2 


¢. MEASUREMENT OF GAIN. — To determine 
whether the gain of the preselector and the 1E/AF 
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stages is adequate for normal sensitivity, proceed as 
follows: 


(1) IE/AF GAIN MEASUREMENT. 


(a) Set all controls as in paragraph 45(1), ex- 
cept for the CRYSTAL-MANUAL switch which 
should be set in the CRYSTAL position with no cry- 
stal inserted. 


(6) Observe the reading on OUTPUT meter 
M502. If this is greater than -10 db, the IF/AF gain 
is satisfactory, and the gain of the preselector should 
next be checked. If the reading is below -10 db, then 
all cubes in the IF/AF section (V201-V211) should be 
tested and if all are normal, the i-f stages should be 
realigned according to the procedure given in para- 
graph 5c below. 


(2) PRESELECTOR GAIN MEASUREMENT. 


(a) Set all controls as in paragraph 4b(1) 
above (CRYSTAL-MANUAL switch in MANUAL 
position). 

(6) Rotate the tuning control back and forth 
through the frequency range and lock it in the position 
at which the reading indicated on OUTPUT meter 
M502 is lowest. 


(c) If this minimum reading is at least 1 db 
higher than the reading obtained when measuring 
IE/AF gain (step 4c(1) above), the preselector gain 
is acceptable. 

(d) If the reading is not 1 db higher, the volt- 
age between L111 and ground should be measured on 
a d-c VIVM, first with the CRYSTAL-MANUAL 
switch in the CRYSTAL position (with no crystal 
inserted), then with the switch in the MANUAL posi- 
tion, If the potential thus measured is at least 0.2 volt 
more negative with the switch in the MANUAL posi- 
tion, the oscillator-multiplier section of the preselector 
is operating properly, and the next step should be the 
testing of the tubes in the r-f section (V101-V105). If 
the potential measured is not 0.2 volts more negative, 
then the tubes in che oscillator-multiplier section 
(V106-V109) should be checked. 


(e) If all tubes in the preselector (V101-V109) 
are normal, r-f alignment should be undertaken ac- 
cording to the procedure given in paragraph 5d (or 
5e) below. 


5. ALIGNMENT PROCEDURES. 


a. EQUIPMENT REQUIRED. — The following 
equipment should be available for proper alignment 
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of the r-f and i-f sections of Radio Receiver R-266A/- 
URR-13: 

(1) An RF Signal Generator Set AN/UPM-25 
series or a Navy Model LP series, or equivalent, 

(2) A Navy Model LAF series signal generator 
with 6 db, or equivalent. 

(3) A multimeter ME-25/U series, or a Navy 
Model OBQ series or equivalent electronic voltmeter, 


+. PREPARATION OF THE RECEIVER FOR 
ALIGNMENT. 

(1) Remove the receiver chassis from the cabinet 
and place on bench with right side down. 

(2) Remove cable filter (Band Suppression Fil- 
ter F-89/URR-13) from rear of cabinet by disengag- 
ing snap-slide fasteners (figure 3-3); the filter must 
be removed through front of cabinet. 

(3) Plug cable filter into rear of receiver chassis, 
being careful not to damage the connectors, 


(4) Connect power cord. 


(5) Turn SILENCER and N.L. switches to their 
OFF positions. 


WARNING 


When the receiver is set up for bench test- 
ing, as above, and the POWER switch is OFF, 
dangerous voltages are still present at the fol- 
lowing points: 


(4) Power-audio connector P301 at the rear 
of the receiver chassis; 

(6) Power fuses F201 and F202 at the right 
side of the front sub-panel; 

(c) Terminals No. 9 and No. 10 on the 
power supply terminal board E303 (figure 
1-5). 


c, ALIGNMENT OF THE I-F SECTION OF THE 
RECEIVER. (See figure 7-3.) 

(1) Connect the output of a Navy model LP 
series, or equivalent, signal generator to the mixer grid 
inductance trimmer screw (figure 7-4) through a 
0.01-mf mica capacitor. 

(2) Turn the receiver tuning dial to 218 mega- 
cycles, throw the CRYSTAL-MANUAL switch to 
CRYSTAL, remove the crystal from the crystal holder 
and throw the ALIGN-REC. switch to REC. 

(3) Throw the receiver POWER switch to ON 
and allow the receiver to warm up for about five 
minutes. 
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(4) Tune the signal generator to 18,615 ke, +1 
ke, and modulate 30 percent with 1000 cps. 

(5) Turn the A.F, LEVEL control clockwise to 
its maximum position. 

(6) Adjust the output of the signal generator 
until the OUTPUT meter (M502) reads above the 
noise level, but below 10 db. 


Note 


An Electronic Voltmeter ME-6/U series, or 
a Multimeter M-25/U series, may be used to 
monitor audio output voltage instead of the 
Output meter. In this case connect the elec- 
tronic voltmeter to the AUDIO output con- 
nector (J402) on the cable filter unit or, by 
means of a suitable phone plug, to the Phones 
jack on the front panel of the receiver, Adjust 
the signal generator output so that the meter 
reads below six volts, 


(7) Tune for maximum reading on the OUT- 
PUT meter by adjusting the tuning screws of the i-f 
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transformers (top and bottom) with the alignment 
tool (H201) provided (see figure 1-4), in the fol- 
lowing order: T206, T205, T204, T202, and the bot- 
tom screw of T201. 


Note 


While aligning the i-f transformers, re- 
duce the output of the signal generator as 
necessary to keep the OUTPUT meter read- 
ing below 10 db. This prevents overloading 
of the a-f stages which would obscure the 
true tuning peak, and also maintains the sig- 
nal level below or near the threshold of AVC. 
Excessive AVC operation would result in mis- 
tuning of the i-f circuits, 


(8) Tune the mixer plate tuning inductance screw 
(L122, figure 7-4) for a maximum reading on the 
OUTPUT meter. 

The i-f transformers are now aligned. The OUTPUT 
meter should read 10 db with the signal generator 
adjusted for about 15 microvolts, 


MReorO  StRepLate 2%4R-FoRiD ZRF PLATE MIXER GRID TRIPLER PLATE 
INDUCTANCE — INDUCTANCE = INDUGTANGE ~—INDUCTANCE _INDUCTANCE INDUGTANCE 
TRIMMER TRIMMER TRIMMER TRIMMER TRIMMER TRIMMER 
LIO3, LI04 L107 Lios uu Lue 
te ot 2 aa 


ci4o0 "erat C1427 


bey 


The 


C143 C144 LiZaLizea) 
ORroriD SR-FpLaTe oer GRID 2R-F PLATE MIXER GRID MIXER PLATE 
CAPAGITY CAPACITY —GAPaciTY CAPACITY caracity TUNING 
TRIMMER TRIMMER TRIMMER TRIMMER TRIMMER INDUGTANCE 


Figure 7-4, Preselector from Top of Chassis Showing Alignment 
Adjusting Screws (>.202850 Saks os 
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d. ALIGNMENT OF THE R-F SECTION OF THE 
RECEIVER (PRESELECTOR). (See figure 7-2.) — 
The bench set-up for alignment of the preselector 
unit is shown in figure 7-2. Before beginning align- 
ment remove the preselector shielding covers and 
loosen the inductance trimmer locking screws (figure 
7-7) slightly (about Yth turn) by means of the Bris- 
tol type wrench mounted on the sub-panel near the 
dial drive assembly. (See figure 1-6.) Then replace the 
preselector shielding covers. 


(1) Connect the output of the Navy model LAF 
signal generator through a 6-db pad to the ANT. 
connector (J404) on the cable filter. Turn the output 
attenuator on the signal generator to its maximum 
counterclockwise position. 


(2) Install the crystal corresponding to some re- 
ceiver frequency between 230 and 234 megacycles; turn 
the CRYSTAL-MANUAL switch to CRYSTAL; set 
the tuning dial to the crystal channel selected, and 
lock the tuning dial. 


Crystal frequency = 
Channel frequency plus 18.6 megacycles 
12 


(3) Refer to figures 7-4, 7-8 and 7-9 for loca- 
tion of preselector tuning adjustments and test points. 
Place the probe of the electronic multimeter on the 
1st doubler grid test point (C122) and tune the oscil- 
lator inductance tuning screws (L114) for a maxi- 
mum meter reading. Connect the return to the chassis 
of the receiver. 


WARNING 


A D-C POTENTIAL OF 180 VOLTS IS 
PRESENT AT SOME OF THE INDUC- 
TANCE TRIMMER SCREWS (SEE FIGURE 
7-9). THEREFORE THE INSULATED 
ALIGNMENT TOOL (H201 IN FIGURE 
1-4) SHOULD BE USED FOR ALL THE 
SPLINED TRIMMER SCREW ADJUST- 
MENTS. 


TABLE 7—1. TYPICAL VOLTAGE READINGS 
(D.C.) AT ALIGNMENT TEST POINTS 


Test Points (See figures 7-8, 7-9 


Conditions and 7-15) 


LE. Alignment Check 


H.LE. Alignment Check 
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(4) Place the probe of the electronic multimeter 
on the 2nd doubler grid test point (C124) and tune 
the 2nd doubler grid inductance tuning screws (L115) 
for a maximum meter reading. 

(5) Place the probe of the electronic multimeter 
on the tripler grid test point (C131) and tune the 
tripler grid inductance tuning screw (L117) for a 
maximum meter reading. 

(6) Place the probe of the electronic multimeter 
on the mixer grid inductance trimmer screw (L111) 
and tune the tripler plate inductance trimmer screw 
(L112) for a maximum meter reading. 


Note 


The oscillator, 2nd doubler and tripler grid 
tuning adjustments may be aligned by turning 
the ALIGN-REC. switch to the ALIGN posi- 
tion and tuning for a maximum reading on 
the INPUT meter (M501). However, the 
foregoing is the preferred procedure. 


(7) Connect the probe of the electronic multi- 
meter to the junction of resistors R224 and R225 on 
the underside of the IF/AF section, (See figure 2-6B.) 
This point is the 2nd detector diode voltage test point. 


Note 


The following adjustments may also be made 
by using the INPUT meter (M501) with the 
ALIGN-REC. switch in the REC. position, 
instead of an electronic multimeter, for tun- 
ing indication. If the INPUT meter is used, 
substitute "INPUT meter” for “multimeter” 
in steps Nos. 8, 9, 10, 17, 18, and 19. Also sub- 
stitute 0.07” for "0.6 volt” in No. 8 and No. 
9, and “0” for "0.3 volt” in step No. 10. 


(8) With modulation OFF tune the Navy model 
LAF series signal generator for a maximum reading 
on the electronic multimeter. The output attenuator 
should be adjusted to give a reading of approximately 
0.6 volt on the VITVM. 


(9) Using the alignment tool, tune the r-f am- 
plifier and mixer inductance trimmer screws (figure 
7-7) for maximum:readings on the VI'VM, in the 
following order: 

(a) Mixer grid inductance trimmer (L111). 
(b) 2nd r-f plate inductance trimmer (L108). 
(c) 2nd r-f grid inductance trimmer (L107). 
(d) Ist r-f plate inductance trimmer (L104). 
(e) 1st r-f grid inductance trimmer (L103). 
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erator as necessary to keep the multimeter reading ie 
2 TH 


at approximately 0.6 volt. 

(10) Throw the CRYSTAL-MANUAL switch to 
MANUAL. Notice that when this is done, the multi- 
meter reading may drop to about 0.3 volt. Now tune 
the oscillator inductance tuning screw (L114) until 
the multimeter reading is maximum. 

(11) Throw the CRYSTAL-MANUAL switch to 
CRYSTAL, install the crystal corresponding to some 
channel frequency between 391 and 395 mc, set the 
tuning dial to the crystal channel selected, and lock 
the tuning dial. 

(12) Place the probe of the electronic multimeter 
on the Ist doubler grid test point (C122) and tune 
the oscillator capacity trimmer screw (C148) for a 
maximum meter reading. 


Note 


In tuning the capacity trimmers, a slight 
capacity is added to the circuit by the pres- 
ence of the alignment tool. It is therefore 
necessary to compensate for this capacity by 
tuning the trimmers slightly beyond maxi- 
mum, in a clockwise direction, so that the 
electronic multimeter will read a maximum 
when the alignment tool is removed from the 
trimmer screw. This capacity effect of the 
alignment tool will make the adjustment of 
the oscillator capacity trimmer screw more 
critical in step No. 19, 


(13) Place the probe of the multimeter on the 
2nd doubler grid test point (C124) and tune the 2nd 
doubler grid capacity trimmer screw (C147) for a 
maximum meter reading. 

(14) Place the probe of the multimeter on the 
tripler grid cest point (C131) and tune the tripler 
grid capacity trimmer screw (C145) for a maximum 
meter reading. 

(15) Place the probe of the multimeter on the 
mixer grid inductance trimmer screw (L111) and 
tune the tripler plate capacity trimmer screw (C146) 
for a maximum meter reading. 

(16) Connect the probe of the multimeter to the 
junctions of resistors R224 and R225 on the under- 
side of the IF/AF section. 

(17) Tune the signal generator for a maximum 
reading on the multimeter. The output attenuator of 
the signal generator should be adjusted to give a read- 
ing of approximately 0.6 volt on the multimeter. 
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Figure 7-5. Overall Audio Response Characteristic 


(18) Using the alignment tool, tune the r-f am- 
plifier and mixer capacity trimmer screws for a maxi 
mum reading on the multimeter, in the following or- 
der: 

(4) Mixer grid capacity trimmer (C144). 
(b) 2nd r-f plate capacity trimmer (C143). 
(¢) 2nd r-f grid capacity trimmer (C142), 
(d) Ist r-f plate capacity trimmer (C141), 
(e) st r-f grid capacity trimmer (C140). 


(19) Throw the CRYSTAL-MANUAL switch to 
MANUAL. Note that when this is done the electronic 
multimeter reading may drop to about 0.3 volt, Now 
tune the oscillator capacity trimmer screw until the 
multimeter reading is maximum (see note under step 
No. 12 above). 

(20) Repeat steps Nos. 1 through 19 until no 
further adjustment of the Capacity trimmers is neces- 
sary to align the high frequency alignment point. 


Note 


Always terminate alignment by aligning the 
preselector at the high frequency alignment 
point. 


(21) After alignment of the preselector, remove 
the preselector shielding covers and tighten the in- 
ductance trimmer locking screws (figure 7-7) care- 
fully, so that the adjustments will not be disturbed. 
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(22) Check the alignment of the receiver by mak- 
ing sensitivity and reserve gain measurements. 


e. ALIGNMENT OF PRESELECTOR IF ALIGN- 
MENT POINT CRYSTALS ARE NOT AVAILABLE. 
— The following procedure must be used if crystals 
which will tune the receiver to the required align- 
ment frequencies are not available. This procedure 
will describe a different method of aligning the oscil- 
lator stage only. Alignment of the other stages of the 
preselector will then be as described above. 


(1) Set up, near the receiver, a heterodyne 
frequency meter such as a Navy model LM or LR 
series, which will cover the range of 10-18 megacycles, 
or the range 20-35 megacycles, and couple it, through 
a d-c blocking capacitor, to capacitor C123 located on 
the oscillator side of the preselector. Then: 


1000, 376 KC 
100} 289 kc + 
ms 
5 
a 
= 
b 
2 
< 
2 
° 
A 
ry 
« 
° 
3 
z . 
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200 100 ° 100 200 
KILOCYCLES OFF RESONANCE 
Figure 7-6. Overall I-f Selectivity Characteristic 
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(a) Set the tuning dial of the receiver at 232”, 
throw the CRYSTAL-MANUAL switch to MANUAL, 
and install any crystal. 


Note 


The frequency of the crystal used in this case 
is immaterial, but a crystal of some frequency 
must be in the crystal holder during MAN- 
UAL operation because of capacity effects, 


(b) Tune the frequency meter to 20.883 mega- 
cycles, or to half of this frequency. 

(c) Tune the oscillator inductance trimmer 
screw (L114) until it is adjusted for zero beat (as near 
as possible) on the frequency meter headphones, 

(d) Proceed with steps Nos. 4 through 9, in- 
clusive, as given under paragraph 4d above. 

(e) Set the tuning dial of the receiver to 
B98. 

(f) Tune the frequency meter to 34.300 mega- 
cycles, or to half of this frequency. 

(g) Tune the oscillator capacity trimmer screw 
(C148) until it is adjusted for zero beat (as near as 
possible) on the frequency meter headphones. 

(b) Proceed with steps Nos. 13 through 22, 
inclusive, as given under paragraph 4d above, omitting 
step No. 19. 


6. REMOVAL AND REPLACEMENT OF PARTS. 


Removal and replacement of most of the parts of 
Radio Receiver R-266A/URR-13 is a straightforward 
procedure involving only the removal of mounting 
bolts and the unsoldering of connecting wires. How- 
ever, the following five of the parts for which repair 
parts are provided are so located that special precau- 
tions should be taken, and/or preferred procedures 
followed, when removing them for repair or replace- 
ment. _ SEE T-6 
a. BLOWER BL301. — Blower BL301 is in the right! 
rear corner of the chassis as a in the top view, 


(figure 1-4). Its removal ensiils rkmoval of the right 
' side plate of the receivef cliassjs, anll“should be under- 


taken as follows: \ , 
ake off the t side plare’by removin, 
/ —_ y is 
“\ iP Four 
pangl. j | 

“(b) Three's 


panel. 


ce ” a 


on 


(c) Eight screws connecting side panel to chas- 


ews enterifig side-panel from front 


‘tering sidé panel from rear: 
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YQ) Disconnect blower bracket from power sup- 
-ply sub-panel by removal of three screws. 

(3) Unsolder the incoming lead which goes to 
C304 at C304. 


(4) Unsolder the incoming leadewhich is com” Fem 


PaAN 


mon to the two mo 
board E302 (figure 1f5) erg isfS conngcted. 

(5) Remove cf syWassémbly compris) 
er, bracket and capy fe C384, 

(6) If a newlower 45 to be installed in place 
of the one in the equipment, transfer the bracket and 
the capacitor to the new part and reverse the above 
procedure. 


+. BLOWER CAPACITOR C304, — The blower 
capacitor is located underneath blower BL301 in the 


blow 
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Figure 7—7. Details of Trimmer Inductances L103, 
1104, L107, L108, L11 1, and L112 (Preselector) 


7-10 


vindingy at the lugon terminal, 
> bes 


NAVSHIPS 91535 
= £ AN/URR-13A 


a taal ke 


\ 
i 


CORRECTIVE 
MAINTENANCE 


right rear corner of the chassis (see figure 14), and 
is attached to the same bracket which supports the 
blower. If there is any reason to remove the blower 
at the same time, the,cefacitor can be removed by 
fig the blowéf and bracket as explained in para- 
grapt’5a above, which case it will be necessary 
megly to unboft the~dld capacitor from the blower 
brfcket and a the new one: However, if there is 
no reason to remove the blower, access to the capacitor 
is more easily gained’ by first removing filter choke 
1301, ee the blower.and the large type 
Q 


5U4G reetifier tube V301,-a8 follows: 

es pe x : 
_-~~ (1) Unsolderelé wires from,the“three terminals 
of choke L301-((inderside of chassis — figure 2-15), 

(2)-Remove the suits from she“Four mounting 
studs‘6n L301 (undegSide of chassis). 

(3) Lifvot 1301, 

(4) Ansoldgr”the wires from-ewo terminals of 
capacitor C304 (top of chassis). 

(5) Remove the guts from the two_mounting 
studs on C304 (accessible through holes“in right side 
panel of chassis). 

(6) Slip out capacitor-C304, 

(7y°To install a“few capacitor, reverse the above 
procedure, making sure that the leads to.€304 and to 
L301 are connected to their Proper.respective terminals. 
If in doubt, consult color _coding legend on wiring 
diagram (figure 7-18), ” 

Sone eS as 
c. POWER TRANSFORMER 1301, — Power trans- 
former T301 is in the right rear corner of the chassis 
immediately behind blower BL301, as shown in the 
top view (figure 1-4). Its removal involves unfasten- 
ing the rear panel of the chassis and separating it 
from the chassis far enough to provide an additional 
half-inch clearance above transformer 1301. To do 
this: 


(1) Unsolder the wiring from the terminals of 
T301 (underside of chassis — figure 2-15), and iden- 
tify each wire in some manner if there is any likeli- 
hood that the preformed arrangement of these wires 
will be disturbed before connections are restored. 


(2) Remove the nuts from the four transformer 
mounting studs (underside of chassis). 


(3) Unfasten the rear panel by removing: 
(a) Three screws connecting rear panel to left 
side panel. 


(5) Three screws connecting rear panel to 
right side panel. 


(¢) Three screws (horizontal row) connecting 
rear panel to bed of chassis. 
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TABLE 7—2. AUDIO TEST DATA 
TEST POINT TEST INPUT VOLTAGE (APPROX.) OUTPUT METER READING 
209, Pin 1 20 millivolts 10 db 
= V210, Pin 1 350 millivolts 10 db 
V211, Pin 1 1 volt 10 db 


INPUT: 1000 cycles through 0.1 mf or large capacitor. 


TEST POINT 


Mixer grid inductance 
Trimmer screws (L111) 


CONDITIONS: A.F. LEVEL control max. clockwise, ALIGN-REC. switch in REC. position, SILENCER switch in OUT posi- 
tion, N.L. switch in OUT position, receiver detuned and no audio load connected. 


INPUT TEST VOLTAGE ‘APPROX.) 


16 microvolts 


TABLE 7—3. INTERMEDIATE FREQUENCY DATA 


OUTPUT METER READING 


10 db 


INPU’ 


(4) Pull the rear panel away from the chassis far 
enough to permit removal of transformer T301, but 
no farther, as excessive displacement will place a strain 
on the leads to connectors P101 and P201, and thermo- 
stat S301. 


(5) To restore the original transformer, or to 
substitute a replacement for it, reverse the foregoing 
procedure, making sure that all transformer leads are 
reconnected to the proper respective terminals. If the 
leads have become mixed, consult the color coding leg- 
end on the wiring diagram (figure 7-18). 


d. DIAL DRIVE ASSEMBLY. (Reference symbol 
0502 in parts list.) — The dial drive assembly is lo- 
cated between the front panel and the front sub-panel 
of the receiver, as shown in figure 1-5. It is further 
illustrated in figure 6-1. To remove this assembly it 
will be necessary to remove the entire front panel, so 
it is suggested that the following procedure be fol- 
lowed closely. 


(1) Remove the tuning crank, and the knob on 
the tuner lock, by using the right-angle portion of the 
Bristol-type socket wrench provided. 
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V201, Pin 1 15 microvolts | 10 db 
V202, Pin I 60 microvolts | 10 db 
203, Pin I 500 microvolts 10 db 
204, Pin 1 3000 microvolts | 10 db 
V205, Pin 1 20,000 microvolts F 10 db 


CONDITIONS: A.F. LEVEL control max. clockwise, ALIGN-REC. switch in REC. position, SILENCER switch in OUT posi- 
tion, N.L. switch in OUT position, receiver detuned and no audio load connected. 


8,600 ke modulated 30°¢ with 1000 cycles through a 0.01-mf capacitor. 


(2) Unsolder the leads to the INPUT and OUT- 
PUT meters (M501 and M502). 

(3) Remove the 11 Phillips-head screws on the 
front panel which are relatively larger than the re- 
maining 24 similar screws (not including the four 
large panel fasteners in the corners of the panel), and 
lower the top of the panel down onto the bench. 

(4) Remove the twin-lamp dial light assembly 
from the top of the dial drive assembly. 

(5) Remove the drive arm 0503-B of the flexible 
coupling between the dial drive and the preselector, 
by loosening the set screws in its hub. 


(6) Remove the four mounting screws which se- 
cure the dial drive assembly to the front sub-panel 
(figure 6-1), making sure that the metal spacers do 
not get lost. 


The procedure for the installation of a new dial 
drive unit, or the reinstallation of the old one, and re- 
placement of the front panel, etc., is a reversal of the 
foregoing procedure, except that, after the drive assem- 
bly, dial lights and front panel have been replaced, 
steps must be taken to properly align the calibrated 
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SECTION SECTION 


Figure 7—9. Preselector from Left Side of Chassis Showing Alignment 


Adjusting Screws 
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tuning dial (window marked MEGACYCLES) with 
the position of the capacitor plates in the preselector. 
To make sure this alignment is correct: 

(7) Turn the dial drive input shaft to the lefr 
until the number “218” is at top of the calibrated dial 
(approximate extreme left position of shaft). 

(8) Turn the driven member of the flexible 
coupling 0503-A (attached to Preselector input shafc) 
until the shorter sides of the rotor plates of the ganged 
capacitors in the preselector are flush with the stator 
plates, as viewed from the top. 

(9) Engage the drive member 0503-B of the flex. 
ible drive with the driven member 0503-A, without 
disturbing the position of the latter, and secure its hub 
to the output shaft of the dial drive mechanism. 

(10) Insert a crystal of known frequency and 
tune the receiver to the corresponding carrier frequen- 
cy (crystal frequency x 12, less 18.6 megacycles) . 

(11) Note the discrepancy, in dial divisions, be- 
tween the reading on the calibrated tuning dial and 
this frequency, 

(12) Turn the mechanism to a point where the 
Set screw on the drive member of the flexible coupling 
is accessible, and loosen same. 

(13 With one hand hold the gears on the pre- 
selector so as to prevent any change in tuning, and 
with the other hand crank the dial drive through a 
number of dial divisions equal to the discrepancy. 

(14) Tighten the set screw on the drive member 
of the flexible coupling, 


e. PRESELECTOR, — Removal of the body of the 
preselector and the re-installation of the repaired as- 
sembly, or the installation of a replacement assembly, 
is a relatively simple matter. However, some difficulty 
may be encountered when an attempt is made to 
Coordinate the performance of the ganged capacitors 
in the preselector with the indications of the calibrated 
tuning dial, It is therefore suggested that the following 
procedure be followed carefully. 

(1) Unsolder those leads which run from the pre- 
selector to terminal board E301 (figure 1-5), at E301, 
and tag each terminal to indicate which lead (of the 
original assembly or of a substitute assembly) is to be 
reconnected to it. 

(2) Unsolder, in similar manner, those leads 
which run to terminal board E208. 

(3) Unsolder the two leads which connect be- 
tween the oscillator-multiplier section of the preselec- 
tor unit and the crystal in the left-hand panel com- 
partment. 

(4) At transformer T201 (ist i-f transformer) 

unsolder the two leads of the AN type RG-108/U dual 
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conductor (coupling loop from transformer T122 in 
the preselector) from terminals Nos. 3 and 4. Also 
unsolder the braided shielding from the chassis, 


(5) Take off the left side of the chassis by re- 
moving: 
(a) Three screws entering side plate from rear 
panel, 


(b) Three screws connecting side plate to front 
panel subassembly. 


(¢) Four screws entering side plate from front 
Panel. 


(6) Remove rear panel receptacles P101 and P201 
by removing four screws in each. 


(7) On top of chassis (figure 7-4): Note the two 
rails holding preselector in place and: 


(a) Detach rail nearer left side of chassis from 
rear panel and from front Panel subassembly by re. 
moval of two screws. 


(8) Detach rail farther from left side of chassis 
from preselector by removing four screws, but do not 
remove screws attaching ends to rear panel and front 
panel subassembly, 


CAUTION 


When removing the screws in the rails hold- 
ing the preselector in place, as described in 
steps (7) above and (8) below, care must 
be taken not to damage the by-pass capacitor 
terminals on the side of the unit (figure 
7-15) by striking them against other parts 
of the receiver. This may happen if the pre- 
selector is allowed to settle into the chassis 
so that these terminals come in contact with 
the rails which were not detached, 


(8) On bottom of chassis (figure 7-8) : Note two 
similar rails holding preselector in place and detach 
rail nearer left side from rear panel and front panel 
subassembly, and rail farther from left side from pre- 
selector, in similar manner to step No. 6. 


(9) Turn tuning crank until "325" appears in 
window marked MEGACYCLES; this should put the 
arms of the flexible coupling in a horizontal Posi- 
tion, 


(10) Withdraw preselector from chassis. The 
Procedure for re-installation of the preselector, or 
for the installation of a substitute assembly, is a 
reversal of the foregoing procedure, except that, after 
the preselector is properly in place, it will be necessary 
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MAX. OPER. POTENTIAL=2000 VOLTS (RMS) 
NOMINAL IMPEDANCE =76 OHMS. fas 
TYPE A,SOLID.O79" NOM. DIA-RT-HAND TWIST LAY 22/2 


TINNED COPPER, 2/2 WEAVE 
SYNTHETIG RESIN 


CABLE TYPE JDENT: 
ON TAPE EA. FT 


7 STRANDS pee TINNED COPPER 


ARMY-NAVY TYPE RG~108/U 
SHIELDED TWISTED DUAL CONDUCTOR 


MAX. OPER. POTENTIAL=1900 VOLTS (RMS) 


NOM. CAPACITANCE PER FOOT= 28.5 Uf 
STABILIZED POLYETHYLENE DIELECTRIC 


TINNED COPPER SHIELD BRAID 
VINYL GOVERING 


(Cm 


#20 AWG. INNER CONDUCTOR 
NOM. IMPEDANCE#53.5 OHMS. 


ARMY-NAVY TYPE RG-58/U GENERAL PURPOSE 
FLEXIBLE GOAXIAL CABLE 


ONE 
0.195. 


INNER CONDUCTOR(!) (7/21COPPER) 


NOMINAL 
GAPACITANGE 
PER FT=29.5Uuf 


POLYETHYLENE DIELECTRIC 
COPPER BRAID SHIELD 


VINYL COVERING 
aim 2h 


NOMINAL IMPEDANCE=52 OHMS, 
MAX. OPER. POTENTIAL= 4000 VOLTS (RMS) 


ARMY-NAVY TYPE RG-8/U GENERAL PURPOSE 
FLEXIBLE COAXIAL CABLE 


ARMY-NAVY TYPE RG-IO/U CABLE SAME AS RG 8/U, 
EXCEPT ARMORED. AND 0.475" MAX O.D. 


Figure 7-10. Details of R-f and I-f Cables Used in or 
with Radio Receiving Set AN/URR-13A 
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to coordinate the performance of the preselector with 
the indications on the calibrated tuning dial. To make 
sure the latter is correct: 


(11) Loosen the set screw in the hub of the driven 
arm 0503-A of the flexible coupling (part on preselec- 
tor), and turn the ganged capacitors until the shorter 
sides of the rotor plates are flush with the stator plates. 


(12) Rotate tuning crank to the left until the 
number “218” is at the top of the calibrated dial (ap- 
proximate left limit of crank rotation), 


(13) With drive and driven members of the flex- 
ible coupling properly engaged, tighten the set screw 
in the hub of the driven member 0503-A which was 
loosened in step No. 10. 


(14) Insert a crystal of known frequency and tune 
the receiver to the corresponding carrier frequency 
(crystal frequency x 12, less 18.6 megacycles). 


(15) Note the discrepancy, in dial divisions, be- 
tween the reading on the calibrated tuning dial, and 
this frequency. 


(16) Crank the mechanism to a point where the 
set screw on the driven member of the flexible coup- 
ling is accessible, and loosen same. 


(17) Holding the gears on the preselector with 
one hand so as to prevent any change in tuning, use 
the other hand to crank the tuning mechanism through 
a number of dial divisions equal to the discrepancy. 


(18) Tighten the set screws on the driven mem- 
ber of the flexible coupling. 


7. REPLACEMENT OF R-F CABLES. 


Several lengths of AN type RG-58/U cable are used 
in the receiver proper and in the cable filter unit, 
and a single 48-inch length is used to make up the 
antenna test cable (W601). One length of AN type 
RG-108/U cable is used in the receiver, as indicated in 
the wiring diagram of figure 7-18. Unless subjected to 
physical abuse or abnormal conditions of operation, 
these cables should require no further attention. How- 
ever, to assist maintenance personnel in the event that 
replacement should be necessary, cross-section diagrams 
of these cables, and of all r-f connectors used, are 
shown in figures 7-10 and 7-11. 
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Element 


Points of Measurement 


Control Grid 
Suppressor 
Heater 
Heater 

Plate 

Screen Grid 
Cathode 


Control Grid 
Cathode 
Cathode 
Heater 
Heater 

Plate 

Screen Grid 


because tube pins not accessible for making 
measurements when receiver in operation. For 
alternate significant measurements see figure 7-15. 


Radio Receiver R-266A/URR-13 — Oscillator-Multiplier Section of 


Note: Data for tubes in this section not given 
because tube pins not accessible for making 
measurements when receiver in operation. For 
alternate significant measurements see figure 7-15. 


Radio Receiver R-266A/URR-13 — IF/AF Section 


Potential 
(volts) 


Radio Receiver R-266A/URR-13 — R-F Amplifier Section of Preselector 


a 
Note: Data for tubes in this section not given 


Preselector 


Section 7 


VOLTAGE AND RESISTANCE MEASUREMENTS* — FROM ELECTRON TUBE 
TERMINALS TO GROUND AND/OR OTHER SIGNIFICANT POINTS 
——_—_—— 


Resistance 
(ohms) 


280,000 


52 


280,000 


30,000 
30,000 


Control Grid 
Cathode 
Cathode 
Heater 
Heater 

Plate 

Screen Grid 


280,000 


30,000 
30,000 


Control Grid 
Cathode 
Cathode 
Heater 
Heater 

Plate 

Screen Grid 


280,000 


30,000 
30,000 


*See footnote at end of table, Page 7-19. 
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Control Grid 
Cathode 
Cathode 
Heater 
Heater 

Plate 

Screen Grid 
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TABLE 7—5. VOLTAGE AND RESISTANCE MEASUREMENTS* — FROM ELECTRON TUBE 
TERMINALS TO GROUND AND/OR OTHER SIGNIFICANT POINTS (Cont'd) 


Symbol = a; 2 
and Element Points of Measurement ener Resistance 
JAN type (volts) (ohms) 


Radio Receiver R-266A/URR-13 — IF/AF Section (Continued) 


'V206 #1 Cathode Pin #1 14,000 


(6ALSW) #1 Plate 2 310,000 

Heater 3 46 

Heater 4 46 

Heater 3to Pind 1 a.c. _ 

#2 Cathode 14,000 
0 


#2 Plate 95,000 


‘V207 #2 Cathode 210,000 
(GALSW) #1 Plate . 140,000 
Heater 46 
Heater 46 
Heater 1 ac, _ 
#1 Cathode 3 2,000,000 


#2 Plate 330,000 


‘208 Control Grid i . 800,000 
(GAKSW) | Cathode 
Cathode 
Heater 
Heater 
Plate 78,000 
Screen Grid 280,000 


‘v209 Control Grid Pin #1 1,000,000 
0 


(GAKSW) Cathode 
Cathode 
Heater 
Heater 
Plate 55,000 
Screen Grid 55,000 


V210 Control Grid 260K 
(GAKSW) | Cathode 750 
Cathode 750 
Heater 0) 
Heater 0) 
Plate 280K 
Screen Grid 1 meg. 


v2it Control Grid 500,000 
(GAK6) Suppressor 
Heater 
Heater 
Plate 
Screen Grid 
Cathode 


Radio Receiver R-266A/URR-13 — Power Supply Section 


V301 NC Pin #1 = 
(sU4G) Filament 2 205 28, 
NC 3 
#1 Plate 4 —2.1de; + 228ac 
NC 5 _ 

6 
7 
8 


e 
=) 
s 


#2 Plate —2.1de; + 228ac 
NC _ 
Filament 


1s1sl 


205 


» 
2 
S 
s 
Ss 


See footnote at end of table, Page 7-19. 
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TABLE 7—5. VOLTAGE AND RESISTANCE MEASUREMENTS* — FROM ELECTRON TUBE 
TERMINALS TO GROUND AND/OR OTHER SIGNIFICANT POINTS (Cont'd) 


Potential Resistance 


Element Points of Measurement (volts) (obras) 


Radio Receiver R-266A/URR-13 — Power Supply Section (Continued) 


Anode 
Cathode 
NC 

NC 

NC 

NC 

NC 


Anode 
Cathode 
NC 

NC 

NC 

NC 

NC 


“Measurements to ground, and voltage de, unless otherwise indicated, 
Conditions of measurement: line voltage, 115 volts, 60 eps; receiver tuned to 300 megacycles; ALIGN-REC switch in REC position; SILENCER 
switch in OUT position, and N.L, switch in OU’ ion. Resistance measurements made with power connector (P401/J401) disconnected, All 
measurements taken with a Multimeter ME-25/U 8, or a Navy Model OBQ series, or equivalent, electronic voltmeter. 
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TABLE 7-6. VOLTAGE AND RESISTANCE MEASUREMENTS* — TERMINAL BOARD 
CONNECTIONS TO GROUND, AND/OR OTHER SIGNIFICANT POINTS 


Terms. at Which 
Readings Made 


Readings Made 


: Resis. Res 
ae oe Pe Pe ee ee ee oasis 
The following terminals are located on term. board The following terminals are located on term. board 
£303 in Pwr. Supply Section. E208 in IF/AF Section. 
1 Ground | « 31 Ground 
2 Ground | —67 15 40 32 
3 Ground —6.7 15 40 33 
4 Ground 0 0 oO 34 Ground 3.2 180,000 
5 Ground 0 59 0 35 Ground | —34 20 
6 Ground | —34 73 20 36 Ground | —7.2 40,000 
7 Ground 165 0 28,000 The following items are located on terminal board 
A ee rs i 5 bb E202 in IF/AF Section. 
9 Ground * R253 Ground 103 
10 Ground oy ese 
1 Giciae 3 |ferassis) 
2 Ground 0 0 3 risen ae} Ground 33 
B Ground 144 0 28,000 lo R234) 
14 Ground * 
15 Ground 103 0 170,000 
The following terminals are located on term. board 
E301 in Pwr. Supply Section. 
21 Goud: | 0 5.9 0 
2 Ground 165 0 28,000 
23 Ground 150 0 28,000 
24 Ground * 
25 Ground 0 0 0 


26 Ground bs 


“Conditions of measurement: line voltage 115 volts, 


switch in OUT position; and N.L. switch in OUT pos 
measurements made with a Multimeter ME-25/U series, 
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60 cps; receiver tuned to 300 m 
tion, Resistance measurements made with power com 
or a Navy Model OBQ, or equivalent, electronic voltmeter. , 


yeles; ALIGN-REC switch in REC position; SILENCER 


nector (P401/J401) disconnected. All 
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Figure 7-13. Tube Socket Diagrams—Power Supply Section (Bottom View) 
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Figure 7-14. Tube Socket Diagrams—IF/AF Section (Bottom View) 
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DESIGNATION 


CRYSTAL FREQUENCY 
CRYSTAL UNIT IN MEGAGYCLES 
DESIGNATION 


CR-00/U ey a4 XX.XXXX 


STAMP DATA ON 
HOLDER ALONG 
CENTER LINE 


EQUAL SPAGING WITH ADEQUATE 
SEPARATION 


1, FREQUENCY RANGE OF GRYSTALS USED = 20.1125 TO 35.2167 MG. 
2. INTERMEDIATE FREQUENCY OF RECEIVER = 18.6 MC. 

3. HETERODYNE FREQUENGY RANGE = 241.35 TO 422.60 MC. 

4. 


- METHOD OF MULTIPLICATION = GRYSTAL FREQUENCY X2X2X3;SEE 
SCHEMATIC DIAGRAM, FIGURE (2-5) 


5. TEMP. CHARACTERISTIC = + 0,005 % DEVIATION BETWEEN - 55° G(—67° F) 
AND + 90° C(+194°F). 


6, TEMPERATURE OF OPERATION AND CALIBRATION = —55° G(-67°F) TO 
+ 90°C (+194°F) 
7. MODE OF OPERATION = 5TH MODE FOR 25—50MC.;,3RD MODE FOR I5- 25 MG. 


Figure 7-16. Outline and Data—Crystal Unit CR-24/U 
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Schematic (Overall)—Radio Receiver R-266A/URR-13 


Figure 7—17. 
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AOE 


asseueur 


oBLe FrureR 


ores. 
18t # £0-770126 STANDING, |O00V. INSULATED PER. JAN‘C°76 SRIR.(RAYON BRAIO OUTER COVERING) 


REFER TO ONG. FRO-ZO326~I4 FON INTERNAL Wi IRE AMPLIFIER AND OBCILLATOR MULT. SECTIONS, 
6. “STP” IMDWCATES #£0-7/.0186 STRANDINO, (000M. INSULATED, SHIELDED TWISTED PAIN PER FRE-I9OBE~1 


Figure 7—18. Wiring Diagram—Receiver Chassis and Band Suppression Filter F-89/URR-13 
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LE OSC. MULTIPLIER SECTION 
TO T2O! (IF “AF SECTION) 
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Figure 7—19. Wiring Diagram—Preselector (Z107) 


NOTE 

ALL HOOK UP WIRE TO BE #20-7/.0126 STRANDING,1000V. INS. 

PER JAN-G-76SRIR 

JTINDIGATES #20 BARE TINNED COPPER WIRE. (SOLID) PER ASTM-B33-46 
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TABLE 8-1. 


MISCELLANEOUS TABLES 
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SECTION 8 
PARTS LIST AND 


WEIGHTS AND DIMENSIONS OF REPAIR PARTS BOXES 


EQUIPMENT REPAIR PARTS 


Repair 


Overall Dimensions 


Parts 
Box 


Volume 


(Cu, Ins.) 


CONTRACT NObsr-52051 


TABLE 8-2. 


CONTRACT NObsr-52304 


SHIPPING WEIGHTS AND DIMENSIONS OF REPAIR PARTS BOXES 


Section 8 


The repair parts box is packed in the same shipping case with Radio Receiver R-266A/URR-13, and the mounting brac- 
kets, plugs, cables and instruction books comprised in Radio Receiving Set AN/URR-13A. Shipping data for this crate is given 
in table 1-1, The manner in which this crate is packed is shown in figure 3-1. 


Symbol Group 


TABLE 8—3. 


Quentity 


LIST OF MAJOR UNITS 


Name of Major Unit 


Designation 


— 1 Radio Receiving Set, including R-266A/URR-13 
101-199 1 Preselector Z107 
201-299 1 IF/AF Section —_ 
301-399 1 Power Supply Section Ee 
401-499 1 Band Suppression Filter F-89/URR-13 
501-599 1 Front Panel Section (& Cabinet) — 
601-699 1 Set Test Cables, including — 
(W601) 1 Antenna Test Cable CG-839/U (4-2") 
(W602) i Power and Audio Test Cable CX-1869/U (4’-4”) 

— 2 Instruction books NAVSHIP/91535 


Set of 4 Plugs for External Cords 


Pair Relay Rack Mounting Brackets 
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CAYA 


CAIS 


CFA 


CMG 


CAYZ 
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Allen Bradley Co. 


American Phenolic Corp. 


Barry Corp, LN. 
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Dial Light Corp. 
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Federal Telephone & Radio Corp. 


General Electric Co, 
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ORIGINAL 


Date: 16 January 1952 
TEMPORARY CORRECTION T-1 


to 
INSTRUCTION BOOK 
for 
RADIO RECEIVING SET AN/URR-13A 
(NAVSHIPS 91535) 


Contracts: NObsr-52051 Equipments affected: All serial 


Page 
1-7 


8-32 


NObsr~-52304 nos. above 507 
CORRECTIONS AND CHANGES 
Item 


Resistor R126 has been added, in series with the plate of the first 
doubler tube, V106, and transformer L115, to suppress a tendency 
toward spurious oscillation exhibited by some receivers, That 
portion of figure 1-8 showing oscillator-first doubler assembly Z101 
illustrates the assembly before the change was made, 


Add resistor R126 to the Simplified Schematic Diagram, figure 2-5, 
by showing this 10-ohm resistor connected in series with pin 6 of 
V106B (the first doubler in the oscillator-multiplier section) and the 
top end of the primary of its associated transformer, L115, 


Change the third sentence on this page to read: 


"Plate voltage is applied through the untuned 
primary of bifilar-wound transformer L115 
and parasitic suppression resistor R126; 
voltage is obtained from a 150-volt regulated 
source through decoupling resistor R125, 
which is bypassed for radio frequency by 
capacitor C123," 


Add resistor R126 to figure 7-17, Overall Schematic Diagram, 
following the instructions given above for page 2-6. 


Supplement the information given for R112 as follows: 
Add R126 to the column headed "'All Symbol Designations Involv- 
ed'' and change the figure in the "Total No. Per Equip. '' column 
from 1 to 2, 

After R125 add information for R126 as follows: 
Symbol Desig. R126; Name of Part and Description, Same as 
R112; Function, Damping (lst dbir). 


T-1 page 1 
(of 1 page) 


T-3 TO NAVSHIPS 91535 UNCLASSIFIED 22 DECEMBER 1954 


TEMPORARY CORRECTION T-3 TO INSTRUCTION BOOK FOR RADIO 
RECEIVING SET AN/URR-13A NAVSHIPS 91535 


Temporary Correction T-3, does not apply to the Instruction Book UNTIL 
Field Change No, ‘2-AN/URR-13A has been accomplished, THEREFORE - DO No? 
correct the Instruction Book until the Field Change has been accomp- 
lished and tested. . : 


Field Change No. 2-AN/URR-13A applies to all equipments. Its purpose 
is to (1) Replace impeller and impeller housing of blower BL-301 with 
one which will provide adequate ventilation of the affected equipments; 
(2) To add a connector to the blower-motor leads to facilitate remo- 
val of motor from the equipment for servicing; (3) To provide replace- 
ment bearings for the blower motor; and (4) To short out thermostati- 
cally controlled switch S-301. 


Make the following pen and ink corrections, insert the new page provi- 
ded with this Field Change, and then insert this Temporary Correction 
immediately in the front of the Instruction Book (just before Temporary 
Correction T-2) as a permanent record. 


Page , Action 

iv 7-20 Blower BL-301, Exploded 
View 7-83 

2-16 Delete 2nd sentence of para- 


graph 2h(5). 


6-2 Clean air filters monthly in- 
stead of quarterly. In shore 
station installations or in a 
ship which is tied to a pier, 
the dust content may be high, 
in which case air filters must 
be cleaned weekly. Use Dry 
Cleaning solvent No. 140-F, 
SNSN G51-S-4718-10,. 


7-8A & 7-8B This is a new page provided with 
this Field Change, and is to be 
inserted between pages 7-8 & 7-9. 


7-9 Delete the following paragraphs: 
Paragraph 6a to and including 
6a(1 (eye 

7-10 Delete the following paragraphs: 


paragraph 6a(2) to and including 
80(7) 
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UNCLASSIFIED 2 (of 4 pages) 


CORRECTION T-3 


CORRECTIVE MAINTENANCE 


The material on this page is to replace the in- 
dicated paragraphs in the following instruction 
books. 


AN/URR-13 - NAVSHIPS 91270 - Section 7, 
paragraph 5a and 5b. 
AN/URR-13B - NAVSHIPS 91829 - Section 7, 
paragraph 5a and Sb. 
AN/URR-13A - NAVSH1PS 91535 - Section 7, 
paragraph 6a and 6b. 
AN/URR27 - NAVSHIPS 91771 - Section 7, 
paragraph 6a and 6b. 
AN/URR-35 - NAVSHIPS 91906 - Section 7, 
paragraph 6b, 6c, and 6d. 
AN/URR-35A - NAVSHIPS 92022 - Section 7, 
paragraph 6b, 6c, and 6d. 


BLOWER BL-301. - Blower BL-301 is located 
in the right rear corner of the chassis. Its removal 
is simple and should be undertaken as follows: 

(1) Remove the receiver chassis from its cab- 
inet and place on work bench with the right side 
facing technician. In this position the blower as- 
sembly will face the operator. 

(2) Unplug connector P-302 (motor-lead plug) 
from jack J-302 in chassis. 

(3) Remove the four 8-32 x 3” binding head 
screws, lockwashers, and nuts permitting removal 
of the entire blower assembly. 


BLOWER CAPACITOR C-304. - The blower ca- 
pacitor is located underneath blower BL-301 in the 
right rear corner of the chassis, and is attached to 
the blower housing. If the capacitor C-304 has to 
be replaced follow these steps: 

(1) Remove Blower BL-301 from the chassis. 

(2) Uusolder the wires from the two terminals 
of capacitor C-304. 

(3) Remove the nuts from the two mounting 
studs on C-304. 

(4) Slip out capacitor C-304. 

(5) To install a new capacitor, reverse the above 
procedure, making sure that the leads to C-304 are 


BLOWER MFG. 
AND MODEL 
Pa 


FRONT 


ern ayy Devices 


Bearing Manufacturer, Type, Stk., No., & Symbol 


New Departure 77R4A (Spec.) 
N77-B-¥15-00412-8206 


Section 1 


able, the bearings in each motor are not. The 
following procedure, which covers the replace- 
ment of these bearings, is applicable to all three 
types of blowers. Refer to figure 7-20 entitled 
“Blower BL-301, Exploded View,” in instruction 
book for AN/URR-13, 13A, and AN/URR-27. 
Refer to figure 7-16, in instruction book for 
AN/URR-35 and AN/URR-35A receivers. Refer 
to figure 7-32 in instruction book for AN/URR- 
13B receivers. 


(1) Remove Blower BL-30! from the chassis. 

(2) Loosen the setscrews, holding the impeller 
to the motor shaft, by inserting an Allen wrench 
between the impeller fins, accessible through 
air discharge. 

(3) Remove the motor from the housing by un- 
screwing the three 6-32 x '4” steel binding head 
screws. 

(4) Remove the armature as follows. 

(a) For Eastern Air Device Model J50-4C and 
Induction Motor Corporation Model BC-1615B-4, 
remove the retaining ring with a suitable pair of 
pliers (“Truarc” or equivalent ). Withdraw the 
armature with its associated washers,being careful 
not to lose the dust cap. 

(b) For Air-Marine Motors Model A15B-S5. 
scribe a line across the motor housing and end bell 
to show proper alignment. Remove the end bell 
by removing the three tie bolts and lockwashers 
which secure it to the housing. Withdraw the 
armature with its associated washers. Do not lose 
the spring washer or dust cap. 

(5) Remove the two bearings from the arma- 
ture shaft, using the bearing puller. (See Blower, 
BL-301, Exploded View). 

(6) Install new bearings on shaft, using an ar- 
bor press or other suitable tool (see step 5). The 
proper bearings for each type of blower are tab- 
ulated below; the front bearing refers to the one 
on the long shaft end , while the rear bearing is 
the one on the short shaft end of the motor. 


REAR 


New Departure 77R2 (Spec) 
N77-B-L1S-00209-8206 


Eastern Air Devices 
J50-4 


New Departure 77037 (Spec.) 
N77-B-111-00702-8206 


New Departure 77R2 (Spec.) 
N77-B-115-00209-8206 


Induction Motor Corporation 

BC-1615B-4 

Air Marine Motors 
SB-5 
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connected to their proper terminals. 


BLOWER-MOTOR BEARINGS - The equipments 
covered by these instruction books may have any 
one of three completely interchangeable types of 
blowers, all designated BL-301. However, while 
the complete blower assemblies are interchange- 


T-1  AN/URR-13B, AN/URR-27 


T-2 AN/URR-35A 
T-3 AN/URR-13, AN/URR-13A, AN/URR-35 


New Departure 77037 (Spec.) 
N77-B-111-00702-8206 


New Departure 77R4A (Spec.) | New Departure 77R3 (Spec.) 
N77-B-115-00412-8206 N77-B-115-00319-8206 


AN/URR- 


New Departure 77034 (Spec.) 
N77-B-111-00403-8206, 


(7) Reassemble the blower in the reverse se- 
quence of disassembly. Be certain that the dust 
cap removed in step (4) (a) is properly positioned 
at the end of the motor. 


(8) Replace the blower BL-301 on the receiver 
chassis following steps as outlined. 


13, AN/URR-13A, AN/URR-I3B & AN/URR-27 7>8A 
AN/URR-35 & AN/URR-35A 7°19 


CORRECTIVE MAINTENANCE 
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T-1 AN/URR-13B, AN/URR-27 


T-2 AN/URR-35A 


7-8 BB AN/URR-13, AN/URR-13A, AN/URR-13B & AN/URR-27 


720 AN/URR-35 & AN/URR-35A 


T-3  AN/URR-13, AN/URR-13A, AN/URR-35 


7.4 TO NAVSHIPS 91535 


UNCLASSIFIED APRIL 1955 


TEMPORARY CORRECTION T-l TO INSTRUCTION BOOK FOR RADIO RECEIVING Sz? 


AN/URR-13A NAVSHIPS 91535 


This Temporary Correction is in effect immediately. It provides the current support 
and Stendard Navy Stock Numbers which were not availoble when the book was released 
for publication. 


Make the following pen and ink corrections in TABLE g-, COMBINED PARTS AND REFAIP 
PARTS LIST and then insert this Temporary Correction immediately in the front of + 


book, (just before Temporary Correction T-3) as a permanent record. 


PAGE 
8-2 
8-3 
can 
8-5 
8-9 
8-11 


8-14 


8-17 
Be18 


SYMBOL DESIG. 
e101 

C102 

C108 

0126 

C201a 


6222 
C2228 


ELLOA 


EL10B 


E304 
F201 
1501 
1503 
suok 
1119 


121 
L201 


1301 


0102 
0103 


CORRECTION T~4 


ACTION 


Correct SNSH to read "NIS-T-95077-2751" 
Correct SNSN to read "Ni5-1~98077-2726" 
Correct item neme to read "Plastic Dielectric" 
Correct SNSN to read "NL 6-C-15933-70L"" 

Add SNSN "W16-C-19238-3721" 


Correct SHSN to read "NL6-C-534u8-1001" 
Aad SNSN "N16~C-53u4s.1002" 


Belete SNSN, At bottom of page add “Low Failure 
item - if required requisition from ESO referencing 
NAVSHIPS 900,130" 

Delete SNSN. At bottom of page add “Low Failure 
item - if required requisition from BSO0 referencing 
NAVSHTPS 900,180A" 


Correct SNSN to read "N16-8~34599-7750" 


Correct SHSN to read "G17~F-16302-100". Correct 
description to read "1 1/4 ig x 1/4" diem". 


Correct SNSN to read "G17-L-6297" 

Correct SNSH to read "G17-L-6306-130" 

Correct SNS to read "NL 7-C--73108-5905" 

Change item neme to read "CORB, Adjustable Tuning" 


Change item name to read "CORE, Adjustable Tuning" 
In description change "3 uhys" to "4,5 un" 


Correct SNSN to read "N16-R-29693-5271" 


Correct SUSN to read "G77-B-§99-75008-100" 
Correct SHSE to reed "NIG-G-432816-277" 


UNCLASSIFIED : 1 (of 2 pages) 


Te TO NAVSHIPS 91535 


PAGE 
8-27 
8-28 


829 


Bako 


8-11 


Bo 
Balt, 
Bay 


SYMBOL DESIG. 
0201 
0502 
0503 


P3021 
P301B 


$203 


T207 


Vio1 
V301 
X1503A 


UNCLASSIFIED APRIL 1955 


ACTION 

Correct SNSN to read "N16-B-151921-134" 

In Contractor's Drawing and Part Number Column, 
change "FRE-2252-12" to "FRA-2522-12" 

Correct SNSN to read "N17-C-93373-2225" 


Correct SNSN to read "NL7-C-73487-7175" 


Delete SNSN, At bottom of page add “Low Failure 
item = if required requisition from ESO referencing 


NAVSHIPS 900,180A". 


In description change "1 1/2" wad x 11/16" a" to 


"1 5/8" wa x 11/16" a", 


In description change "3" h x 1 5/8" sq" to 
"21/2" hx 1 5/8" sq". 


Correct SNSN to read "N15-1-79003" 
Change JAN number to read "5UyWG" 
Correct SNSN to read "N17-L-76656-2460" 


NOTH: Correct all JAN Type RO2O Resistor dimensions of .468" 1g x .429" dia. to read 
"406" 1g x .175" dia." in accordance with Amendment 3 to JAN-R-11. 


CORRECTION T-4 


UNCLASSIFIED 


T-5 to NAVSHIPS 91535 UNCLASSIFIED 14 January 1957 


TEMPORARY CORRECTION T-5 TO INSTRUCTION BOOK FOR RADIO 
RECEIVING SET AN/URR-13A NAVSHIPS 91535 


Temporary Correction T-5 does not apply to the Instruction Book UNTIL 
Field Change No. 4 - AN/URR-13A has been accomplished. THEREFORE - DO 
NOT correct the Instruction Book until the Field Change has been ac- 
complished and tested. 


Field Change No. 4 - AN/URR-13A applies to all equipments. Its pur- 
pose is to protect the feed-through capacitors in the preselector 
when the receiver is removed or replaced in its cabinet. 


Make the following pen and ink corrections and then insert this Tempo- 


rary Correction immediately in the front of the Instruction Book (just 
before Temporary Correction T-4) as a permanent record. 


1. Add the following sentence behind the titles of the listed 
illustrations. 


"(Protective shield on preselector removed. )" 


Add on pages: 

Page 1-3, fig. 1-4 Page 7-3, fig. 7-2 Page 7-12, fig. 7-8 
Page 1-4, fig. 1-5 Page 7-3, fig. 7-3 Page 7-33, fig. 7-15 
Page 3-10, fig. 3-9 Page 7-6, fig. 7-4 


2. Add the following on page 8-48: 


— 
Symbol | Name of part | Function |SNSN |.Contr.dwg. | All symb. Qty. per 
Desig. | & description & part no. | design. equipment 
L involved 
None Top shield Protection |none | Rois none 1 
of Prese- 71086-31 
lector (top) 
None Bottom Protection Rois none 1 
& shield of Prese- 71086-32 
<i lector 
(bottom) 
CORRECTION T-5 J UNCLASSIFIED Page 1 (of 1) 


T-6 to NAVSHIPS 91535 UNCLASSIFIED SEPTEMBER 1959 


TEMPORARY CORRECTION T-6 TO TECHNICAL MANUAL FOR RADIO RECEIVING SET 
AN/URR-13A NAVSHIPS 91535 


This temporary correction changes the manual to reflect the equipment changes 
made by Field Change 5-AN/URR-13A. The field change applies to all equipments 
and its purpose is to (1) replace Blower BL-301 with one which will provide 
adequate ventilation of the affected equipments and (2) add a connector to the 
blower motor leads to facilitate removal of the motor from the equipment for 
servicing and replacement. 


Maintenance Support Activities shall make this correction in the technical 
manual immediately upon receipt. When this change is included in the manual 
the manual shall cover the equipment as though Field Change S-AN/URR-13A had 
been accomplished on the equipment. 


Holders of equipment accompanied by. technical manuals shall not make this 
correction in the manual until accomplishment of Field Change 5~AN/URR-13A. 
This correction does not supersede any other corrections or changesSe 


Make the following pen and ink corrections. Insert this temporary correction 
in the technical manual immediately after the front cover and ‘preceding T-5. 


Page Action 
iv Add: 7-20 Blower Motor Assembly BL-301, Exploded Views 


2-16 If the second sentence of paragraph 2h(5) has been deleted, 
the following should be inserted. "It is controlled by the 
thermostat S-301, which automatically turns on the blower 
ae assembly whenever the inside ambient temperature reaches 

"Ce 


6-2 Deletes Quarterly section, Routine Maintenance Check, Table 6-13 
add "See T-6 ", 

Clean air filters monthly instead of quarterly. In shore 
stations or in a ship which is tied to a pier, the dust content 
may be high, in which case air filters mst be cleaned weeklye 
Clean with a solution of hot water and dishwashing compound 
(Fed. Stk. Now GT7930-269-1278). Let filters dry thoroughly. 
Dip filters in Military Symbol -2190T or -3100 lubricating oil, 
or equivalmt (SAE 30 or 50), using heavier oil (-3100 or 
SAE 50), at higher operating temperatures. Let excess oil 
drain off for about 1/2 hour. 


7-6A & This is a new page provided with this Field Change, and is 
7-83 to be inserted between pages 7-8 & 7-9. 


1-9 Delete the following paragraphs: paragraph 6a to and in- 
cluding 6a(1)(c). 


7-10 Delete the following paragraphs: paragraph 6a(2) to and 
including 6b(7). 
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Figure 2-0 BLOWER MOTOR ASSEMBLY -BL 301, seproaec view 
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CORRECTIVE MAINTENANCE 


The material on this page is to replace 
the indicated paragraphs in the following 
technical manual: 


AN/URR*13A = NAVSHIPS 91535 = Section 7, 
paragraph 6a and 6b, 


Blower motor assembly BL-301. = Blower 
motor assembly BL-301 is located in the 
right rear corner of the chassis, Its 
removal is simple and should be under- 
taken as follows: 

(1) Remove the receiver chassis from 
its cabinet and place on the work bench 
with the right side toward the techni- 
cian. In this position the blower motor 
assembly will face the technician. 

(2) Unolug connector P-302 (motor lead 
plug) from jack J-301 in the chassis. 

(3) Remove the four 8-32 x 3/8 in. 
binding head screws, lockwashers, and 
nuts permithing removal of the entire 
blower motor assembly. 

(lu) To replace the blower motor assembly 
follow steps (1) to (3) in reverse 
order. 


Blower Capacitor C-30. - The blower 
capacitor is located underneath the 
blower motor assembly in the right 
rear corner of the chassis, and is 
attached to the chagsis by means of a 
right angle mounting bracket. If the 
capacitor C-30) has to be replaced 
proceed as follows: 

(1) Remove blower motor assembly 
from the chassis. 

(2) Unsolder the wires from the two 
terminals of capacitor C=30h. 

(3) Remove the nuts from the two 
mounting studs on capacitor C-30h. 

(4) Slip out capacitor C-30h. 

(S) To install a new capacitor, 
follow steps (1) to (4) in reverse 
order. Making sure that the leads 
to 0-30 are connected to their 
proper terminals. 


T=6 AN/URR-134 


Section 7 


BLOWER MOTOR BEARINGS= The equipments 
covered by these instruction books may 
have any one of three completely inter- 
changeable types of blower motors all 
designated BL-301A. However, while the 
complete blower motors are interchangeable, 
the bearings in each motor are not. The 
following procedure shall be followed 
when bearing failure occurs, this procedure 
is applicable to all three types of 
blower motors. Refer to figure 7-20 
entitled "Blower Motor Assembly BL-301, 
Exploded View", in technical manual for 
AN/URR-134. 

(1) Remove blower motor assembly 
BL-301 from the receiver chassis. 

(2) Remove the blower motor BL=-301A 
from the assembly, first disconnecting 
connector P-302. 

(3) Replace defective motor with a 
new motor BL-301A. 

(4) Mount new motor on the assembly, 
and connect connector P-302 to jack J~301 
on the chassis. 

(5) Mount the complete assembly to 
the receiver chassis. 

(6) Replace the receiver chassis in 
its proper cabinet. 


AN/URRA3A - 7-84 


